Honors Chemistry — Choice Board Assignment
The Synthetic Element Defense: Design & Defend a New Element
Area 2 ASPIRE TO DO – Option A
Level 3.0 targets stretched: SC.912.P.10.5 T1-T4 - every Area 2 target is stretched, including working BACKWARD from isotope data and defending a full dossier against written objections.

The Challenge
Your research group announces a brand-new element. The isotope community will reject it unless you hand over a complete dossier BEFORE the review meeting and can reply to the panel's objections in writing. You will: design the element, fix its isotope mix so the numbers actually reproduce its atomic mass, predict every property from position, write replies to three panel objections, and close with a CER that roots everything in atomic structure.
Part 1 - Design the Element
Choose an atomic number Z between 37 and 118 (not the eight the MUST DO options already use). Give the element a name, a two-letter symbol, and the reasoning for both. Write the full atomic data: protons, and - using the most common natural isotope's mass number - neutrons and electrons.

Part 2 - Fix the Isotope Mix (Work Backward)
(a) Using your element's two most abundant natural isotopes (their masses and natural abundances, from the periodic table's weighted atomic mass), calculate the weighted average and show it matches the tabulated atomic mass. (b) THE STRETCH: prove the algebra. Suppose an element has exactly two isotopes with masses mₐ and mᵇ and a weighted atomic mass M. Derive the abundance of the lighter isotope. Then SOLVE it for the mystery data below and identify the element. Show every step.
	Quantity
	Value

	Mass of isotope A (amu)
	10.013

	Mass of isotope B (amu)
	11.009

	Weighted atomic mass M (amu)
	10.81

	Solve for: abundance of A (fraction)
	

	Identity of the element
	



Part 3 - Predict the Full Property Set
From position on the periodic table predict and JUSTIFY: metal/nonmetal/metalloid; state at 25 °C with a KMT reason naming the winning factor; one real phase change with energy direction and particle explanation; the ion (cation/anion, charge, symbol) and why; whether it is one of the seven diatomic elements; and ONE binary compound with chlorine (if a metal) or with oxygen (if a nonmetal) - formula AND correct name.

Part 4 - Reply to the Panel's Objections
The panel writes three objections. Answer each in prose, using your dossier.
	Objection
	Your written reply

	Objection 1: "Your element cannot win your predicted state at room temperature - your own abundance math is inconsistent with it."
	

	Objection 2: "Your ion charge is impossible for that family on the staircase."
	

	Objection 3: "Your compound name/formula violate the naming rules or charge balance."
	



Part 5 - The Review CER
Write the closing CER: why atomic structure determines an element's identity, classification, ion, state, and compounds - using YOUR element and the isotope data as evidence.

