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AP® CHEMISTRY
2017 SCORING COMMENTARY
Question 6
Overview
This question required students to determine the solubility of a sparingly soluble salt in aqueous solution and then
to provide a rationalization for the differences in lattice energy between two crystalline ionic compounds.
In this question the Learning Objectives (LO) assessed were 2.24, 2.28, 2.30, 2.32, and 6.22. The Science Practices
(SP) assessed were 1.1, 2.2, 2.3, 6.2, 6.4, and 7.1.
In part (a) students were asked to determine the solubility of a saturated Mg(OH)2 solution, given the Ksp for the
salt. In part (b) students were provided with a definition of lattice energy. They were given the lattice energies of
Mg(OH)2 and Sr(OH)2, which are 2900 kJ/mol and 2300 kJ/mol, respectively. With this information, they were
required to provide a rationale for the relative strengths of the lattice energies. A proper rationalization, at the
AP Chemistry level, uses the relative sizes of magnesium and strontium cations to qualitatively gauge the
interionic distance between the cation and hydroxide and its effect on the magnitude of the interionic Coulombic
interaction.
Sample: 6A
Score: 4
This response earned 4 of 4 possible points. The student earned 2 points in part (a) for correctly calculating the
solubility of Mg(OH)2 , and then determining the mass of Mg(OH)2 in solution. The response earned 2 points in part
(b). The student states Coulomb’s law, and specifically defines d as the distance between ions. The student indicates
that Sr2+ has a greater ionic radius due to its valence electrons being “on a higher energy level” than those of Mg2+,
then connects an increase in the ionic radius to an increase in the distance between ions for Sr(OH)2, leading to a
smaller lattice energy.
Sample: 6B
Score: 3
This response earned 3 of 4 possible points. The student earned 2 points in part (a) for correctly calculating the
solubility of Mg(OH)2 , identified as x, and determining the mass of Mg(OH)2 in solution. The response earned 1
point in part (b). The student indicates that Sr2+ has a larger radius than Mg2+. However, the student discusses a
non-specific “attraction of Sr(OH)2,” rather than the distance between cation and anion, as the primary factor in
Coulombic interaction.
Sample: 6C
Score: 1
This response earned 1 of 4 possible points. In part (a) the student incorrectly identifies the Ksp of Mg(OH)2 as its
molar solubility. The student does determine the mass of Mg(OH)2 dissolved based on this incorrect number, so 1
point was earned in part (a). In part (b) the student correctly determines the relative sizes of Mg and Sr atoms (these
relative sizes are consistent with the relative sizes of the respective ions), so 1 point was earned. However, the
student discusses the relative attraction between the atomic nucleus and the electrons in the atom rather than the
relative attraction between ions, so the second point in part (b) was not earned.
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