Honors Chemistry — Choice Board Assignment
Chemical Equation Interpreter: Coefficients, Subscripts, and Mole Ratios
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The Scenario
A chemical equation is a precise set of numbers that works at the particle scale and the mole scale simultaneously. You will analyze provided balanced equations, distinguish coefficients from subscripts, count atoms on both sides to verify Conservation of Mass, use mole ratios to convert between substances, and write a CER about the stoichiometry of a real reaction.
Part 1 — Equation Analysis   (Target SC.912.P.12.11 T1)
For the equation CH₄ + 2O₂ → CO₂ + 2H₂O, identify the coefficient and the subscripts for each substance, count atoms of each element on both sides, and verify that the equation conserves mass.
	Substance
	Coefficient
	Subscripts
	Atoms of each element (per side)

	CH₄
	
	
	

	O₂
	
	
	

	CO₂
	
	
	

	H₂O
	
	
	



Part 2 — Mole Ratio Calculator   (Target SC.912.P.12.10 T1, T3)
Using the mole ratios shown by the coefficients in Part 1, convert between substances: if you start with 3.00 mol of CH₄, how many moles of O₂ are needed? How many moles of CO₂ and H₂O are produced?
	Starting amount
	Mole ratio (from coefficients)
	Target substance
	Moles of target

	3.00 mol CH₄
	CH₄ : O₂ = 1 : 2
	O₂
	

	3.00 mol CH₄
	CH₄ : CO₂ = 1 : 1
	CO₂
	

	3.00 mol CH₄
	CH₄ : H₂O = 1 : 2
	H₂O
	



Part 3 — Gram-to-Particle Conversion   (Target SC.912.P.12.10 T2, T3)
Starting with 16.0 g of CH₄ (molar mass 16.04 g/mol), calculate the molecules of CH4 required for the reaction. Show the full dimensional analysis: grams CH₄ → moles CH₄ → molecules CH₄ 
Part 4 — Coefficients vs. Subscripts   (Target SC.912.P.12.11 T1)
Explain why the coefficient 2 in 2O₂ means two molecules at the particle scale and two moles at the mole scale. Then explain why changing a subscript (for example, H₂O to H₂O₂) creates a completely different substance.
Part 5 — CER: Stoichiometry in Action   (All targets)
Write a CER explaining how a balanced equation lets you predict exactly how much product a reaction will produce. Use the data from Parts 2–3 as evidence.

