Honors Chemistry — Unit 1: Foundations of Chemistry & the Nature of Science
MUST DO   |   Area 2 · Chemical Reactions & Physical/Chemical Changes
Option A: Chemical or Physical? Change Detective
Covers Level 3.0 targets: SC.912.P.8.2 T4
Every change you can observe is either physical or chemical. Your job: sort the changes, defend each call with evidence, and then dissect two real reactions from the unit.
Part 1 — Classify the Changes
For each change below, write P (physical) or C (chemical) and give ONE piece of evidence for your call (what you see, smell, or measure that supports it).
	#
	Change
	P / C
	Evidence

	1
	Ice melting in a glass of soda
	
	

	2
	An antacid tablet fizzing in vinegar (carbon dioxide gas forms)
	
	

	3
	Cutting paper into strips
	
	

	4
	Rust forming on an iron nail left in water
	
	

	5
	Sugar dissolving in hot tea
	
	

	6
	Milk turning sour
	
	

	7
	Crushing a can
	
	

	8
	Burning wood in a fire pit (ashes and smoke form)
	
	

	9
	Freezing juice into a popsicle
	
	

	10
	Baking soda and vinegar bubbling in a volcano model
	
	


Part 2 — Dissect Two Reactions
For EACH of the two reactions below, list the reactants, the products, and the evidence that a new substance was produced.
Reaction A: Burning Magnesium — magnesium metal (Mg) reacts with oxygen gas (O₂) in air to form magnesium oxide (MgO), producing a brilliant white light and white powder.

Reaction B: Copper + Silver Nitrate — copper wire (Cu) placed in a silver nitrate solution (AgNO₃) produces silver crystals (Ag) and a blue copper(II) nitrate solution (Cu(NO₃)₂).

Part 3 — The Big Idea
In one paragraph, explain in your own words: how can you tell a physical change from a chemical change, and why is the production of a new substance the key clue?








































Honors Chemistry — Unit 1: Foundations of Chemistry & the Nature of Science
MUST DO   |   Area 2 · Chemical Reactions & Physical/Chemical Changes
Option B: Reactants & Products Forensics
Covers Level 3.0 targets: SC.912.P.8.2 T4
Every chemical reaction has a cast of characters: the reactants (what you start with) and the products (what you end with). Your job: dissect three reactions from the unit and prove, with evidence, that a NEW substance was produced in each.
Reaction 1 — Thermite
Iron oxide (Fe2O3) is mixed with aluminum and ignited, producing iron metal, aluminum oxide (Al2O3), and heat. 
Reaction 2 — Baking Soda & Vinegar
Baking soda (NaHCO₃) reacts with vinegar (acetic acid, CH₃COOH) to produce carbon dioxide gas, water, and sodium acetate.
Reaction 3 — Salt Printing
A solution of silver nitrate (AgNO3) is combined with a salt (NaCl) solution to create light-sensitive silver chloride (AgCl) crystals. 
For EACH reaction, complete the following (do this three times):
A. Name the reactants and the products.
B. List ONE piece of visible evidence that a NEW substance was produced.
C. Classify the change as physical or chemical, and state why your evidence supports that it is that kind of change.
Part 4 — The Deciding Clue
In your own words, explain why “a new substance forms” is the key clue that separates a chemical change from a physical one, using one of the reactions above as your example.













Honors Chemistry — Unit 1: Foundations of Chemistry & the Nature of Science
MUST DO   |   Area 2 · Chemical Reactions & Physical/Chemical Changes
Option C: Conservation of Mass in Action
Covers Level 3.0 targets: SC.912.P.8.2 T4
Mass is conserved, but only if you catch everything. Account for the mass before and after three changes and explain where the “missing” mass really went.
Container 1 — Sealed Bag
A student adds 5.0 g of baking soda to a sealed 80.0 g flask containing 50.0 g of vinegar. After the reaction, the bag (still sealed) is weighed again.
Container 2 — Open Flask
A student repeats the exact same reaction in an OPEN flask and weighs the flask and contents before and after.
Container 3 — Melting Ice
A 25.0 g ice cube melts completely in a sealed cup; the cup and contents are weighed before and after.
Part 1 — Predict & Explain
1.  For each container, predict whether the total measured mass will be the same or lower after the change, and explain WHY in one sentence.
2.  State what the Law of Conservation of Mass predicts for each container and whether the open flask appears to break it.
Part 2 — The Accounting
After performing the experiment, the student collected the following data. Fill in the missing cells in the data table.
	Container
	Mass before (g)
	Mass after (g)
	Where the mass is (form & location)
	Conserved?

	Sealed flask (5.0 baking soda + 50.0g vinegar + 80.0 g flask)
	135.0 g
	135.0 g
	
	

	Open flask (5.0 baking soda + 50.0g vinegar + 80.0 g flask)
	135.0
	120.0 g
	
	

	Sealed cup (25.0 g ice + 40.0 g cup)
	65.0
	65.0 g
	

	


Part 3 — The Explanation
1.  The open flask “lost” mass. Explain, at the particle level, exactly where that mass went and why it is not destroyed.
2.  Explain why this is a chemical change in the bag and flask, and a physical change in the cup.

