Honors Chemistry — Choice Board Assignment
The Yield Verdict: Which Supplier's Claim Is Credible?
Area 3 ASPIRE TO DO – Option B
Level 3.0 targets stretched: SC.912.P.12.10 T1-T3  |  SC.912.P.12.11 T1 - evaluating competing claims with theoretical yield, exposing an impossible >100% claim, and designing the verification.

The Challenge
Your company wants to license a process that makes hydrogen gas from aluminum in hydrochloric acid: 2 Al + 6 HCl → 2 AlCl3 + 3 H2. Two suppliers bid on the same starting material (54.0 g of aluminum). Supplier A claims 6.0 g of H2 per run; Supplier B claims 7.4 g. One of these claims violates a law of nature - your job is to prove which, quantify the fraud, design the verification lab, and write the recommendation.

Part 1 - Verify the Equation
The equation is already balanced. Verify it by counting atoms of each element on both sides, then write ALL the mole ratios the coefficients show (Al:H2, Al:AlCl3, HCl:H2, etc.).

Part 2 - Compute Theoretical Yield
Molar masses: Al = 26.98 g/mol, H2 = 2.016 g/mol. From 54.0 g of aluminum, use the table below as a scaffold: (1) compute moles of Al available, (2) use the coefficients as mole ratios to find the moles of H2 produced and the moles of HCl consumed, (3) convert moles of H2 to grams, and (4) compute the percent yield for BOTH suppliers. Show every conversion with units.
	Quantity
	Computed (with units)

	Moles of Al available
	

	Theoretical moles of H2
	

	Theoretical mass of H2 (g)
	

	Moles of HCl consumed
	

	Percent yield - Supplier A (6.0 g H2)
	

	Percent yield - Supplier B (7.4 g H2)
	



Part 3 - Render the Verdict
Which supplier's claim is impossible, and why must it be? Connect the answer to the balanced equation, Conservation of Mass, and the idea of a limiting reactant. Then give two realistic ways a number >100% could appear on their books (for example, wet product or unreacted residue weighed in).

Part 4 - Design the Verification Lab
Design the mass-loss measurement: the reaction gives off H2 gas, so the mass of the open flask should drop by exactly the mass of H2 that escapes. Give the equipment, a numbered procedure, the controlled variables, and a realistic data table (run 1, run 2, mean) for the accepted supplier.

Part 5 - The Error Propagation
Suppose the lab balance reads everything 5% HIGH. Recompute the apparent percent yield for the accepted supplier under that mis-calibrated balance, and name the calibration check that would expose the problem before the numbers are trusted.

Part 6 - The Recommendation CER
Write the CER recommending whether to license Supplier A or B (or neither), using the theoretical yield, the conservation evidence, and the error analysis as evidence.
