Honors Chemistry — Choice Board Assignment
Mole Stories: CER Analyses of Real Substances
Area 3 Must Do — Option B  
Standard SC.912.P.12.10  |  SC.912.P.12.11   •   Covers Level 3.0 Targets: SC.912.P.12.10 T1, T2, T3  •  SC.912.P.12.11 T1
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The Scenario
Real substances — aspirin tablets, weather balloons, laboratory samples, and industrial chemicals — require precise mole calculations for dosing and reactions. For each story, perform the required calculation, then write a CER explaining why chemists use moles instead of grams when performing chemical reactions. 
Part 1 — Mole Calculations (All targets)
	Story
	Substance
	Given
	Molar mass
	Calculation path
	Result

	1
	Aspirin (C₄H₈O₄)
	325 mg
	180.17 g/mol
	


	

	2
	Helium (He)
	448 L at STP
	4.00 g/mol
	


	

	3
	NaCl
	5.00 g sample, 0.0825 mol
	58.44 g/mol
	


	

	4
	MgO (from 2Mg + O₂)
	2.00 g Mg
	24.31 g/mol (Mg), 40.30 g/mol (MgO)
	
	



Story 1 — The Aspirin Tablet   (Target SC.912.P.12.10 T2)
A standard aspirin tablet contains 325 mg of acetylsalicylic acid (C₄H₈O₄, molar mass 180.17 g/mol). Convert mg to grams and calculate the number of moles of aspirin in one tablet.
Story 2 — The Helium Balloon   (Target SC.912.P.12.10 T1, T3)
A weather balloon is filled with 448 L of helium gas at STP. Using the standard molar volume (22.7 L/mol) and helium’s molar mass (4.00 g/mol), calculate the number of moles and the mass of helium in the balloon.
Story 3 — The Laboratory Sample   (Target SC.912.P.12.10 T2, T3)
A chemist has a 5.00 g sample of sodium chloride (NaCl, molar mass 58.44 g/mol). Analysis shows the sample contains 0.0825 mol of NaCl. Calculate the mass of pure NaCl and the percent purity of the sample.
Story 4 — The Magnesium Ribbon   (Target SC.912.P.12.10 T3, SC.912.P.12.11 T1)
A student burns 2.00 g of magnesium ribbon (Mg) in an open crucible. The balanced reaction is: 2Mg + O₂ → 2MgO. Read the mole ratio from the coefficients, calculate the mass of MgO produced, and determine whether the product weighs more or less than the original Mg. Explain using Conservation of Mass.
Part 2 — CER: Why Mole Calculations Matter   (All targets)
Write a CER explaining why chemists use moles rather than grams when planning reactions. Use data from at least two stories as evidence.
