Unit 1, Homework No. 2: Electron Configurations, Lewis Structures, and the VSEPR Model SOLUTIONS
1. Na: 1s22s22p63s1 or [Ne]3s1
Na+: 1s22s22p6 or [Ne]

2. (a) Br: 1s22s22p63s23p64s23d104p5 or [Ar]4s23d104p5
(b) I-: 1s22s22p63s23p64s23d104p65s24d105p6 or [Ar]4s23d104p55s24d105p6 which is also [Xe]

(c) Ca2+: 1s22s22p63s23p6 or [Ne]3s23p6 which is also [Ar]
(d) Ba2+: [Kr]5s24d105p6 which is also [Xe]

3. For the first row transition elements, fill the 4s sub-shell before the 3d subshell. For the cations, remove the 4s electrons before the 3d. 
(a) Fe2+: [Ar]3d6

(b) Fe3+: [Ar]3d5
(c) Zn2+: [Ar]3d10 
(d) Co2+: [Ar]3d7
4. The “ground state” must be 1s22s22p5, and the “neutral atom” is 1s22s22p6. The cation must be Ne+. Given the stable noble gas configuration of Ne, we would not expect the corresponding cation to be formed. The “ionization energy” would be very large compared to atoms like Li and Na. 

5. In the structures shown below, formal charges of zero are not explicitly shown. 
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5. In the structures shown below, formal charges of zero are not explicitly shown. 
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6. This question does not require you to draw Lewis structures. Just identify the shape.
	Formula
	Number of lone pairs on the central atom
	Type
	Geometry (or arrangement of the atoms)
	Shape

	PCl3
	1
	AB4
	Tetrahedron
	Trigonal pyramidal

	PCl5
	0
	AB5
	Trigonal bipyramidal
	Trigonal bipyramidal

	SF4
	1
	AB5
	Trigonal bipyramidal
	Seesaw

	SF6
	0
	AB6
	Octahedron
	Octahedral

	ICl3
	3
	AB5
	Trigonal bipyramidal
	T-shape

	ICl5
	1
	AB6
	Octahedron
	Square pyramidal


7. In the structures shown below, formal charges of zero are not explicitly shown. 
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Can you say something about which resonance form dominates in each case?
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