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Free Response Practice #2 (10 points)

. 2. Answer the following questions related to the properties of magnesium and aluminum,
Atomic Diagrams of Magnesium and Aluminum
Lewis Electron-Dot Electron-Shell
. Element Diagram Diagram
+ = electron .
magnesium
.
N
aluminum
( ]
<Al

a. Write the complete electron configuration for a neutral atom of magnesium in the ground state. (1 point}
b. Write the complete orbital diagram for a neutral atom of aluminum in the ground state. (1 point)

c. The table below represents the first ionization energy for the elements in Period 3. The missing first
ionization energy values are 496 kJ/mol, 578 kJ/mol, 738 ki/mol, and 789 ki/mol. Use these values and
your understanding of the trend of first ionization energy to complete the table below. (2 points)

Sodium 11 Na Y q o

Magnesium 12 Mg 329 Cﬁmw@
Aluminum 13 Al 539 } ?‘?’.m\.
Silicon 14 Si 199 DJ*CEP' "
Phosphorus 15 p 1012 e 5\‘\{‘\
Sulfur 16 S 1000
. Chlorine 17 Cl 1251
Argon 18 Ar 1521
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d. Why is the first ionization energy of sulfur lower than that of phosphorus? Explain using Coulomb'’s Law. (2

points)

e. Which element from Period 3 does the table of successive ionization energies below represent? Explain.

(2 points)
Ionization Energies (kJ/mol)
itIE 2nd JE 3rd JE 4th [E St IE 6t [E 7 IE 8% [E
578 1,820 2,750 11,600 14,800 18,400 23,300 27,500

f. Write the electron configuration for the most commonly formed ion of the element chosen in part (e). (1
paint)

i. Identify one other neutral atom or ion that is isoelectronic with the most commonly formed ion of this
element. (1 paint)

(Ci) | 25" ,ZPC, ggi (no'h: noble 4aS notatior NOoT qCCﬂp‘{faL
for "complete! o Conﬁ'g)

(B) AL L 7 1 4

— — — — —

\s 2S 2Ap 38 3p
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