Practice Problems – 

1. For each group of atoms and ions below
a) Write the electron configuration of each atom or ion
b) Find the highest n in each atom’s or ion’s ground-state electron configuration

c) Find the Zeff felt by the valence electron in each atom or ion
d) Give the charge on each atom or ion
e) Rank the atoms or ions from smallest to largest radius

i. Si, S, P, Cl, Al
	Smallest to Largest
	Cl
	P
	S
	Si
	Al

	Electron Configuration
	[Ne]3s23p5
	[Ne]3s23p3
	[Ne]3s23p4
	[Ne]3s23p2
	[Ne]3s23p1

	Highest n
	3
	3
	3
	3
	3

	Zeff
	7
	5
	6
	4
	3

	Charge
	0
	0
	0
	0
	0


ii. N, Sb, As, P, Bi

	Smallest to Largest
	N
	P
	As
	Sb
	Bi

	Electron Configuration
	[He]2s22p3
	[Ne]3s23p3
	[Ar]4s23d104p3
	[Kr]5s24d105p3
	[Xe]6s24f145d106p3

	Highest n
	2
	3
	4
	5
	6

	Zeff
	5
	5 (or 15)
	5 (or 15)
	5 (or 15)
	5 (or 15)

	Charge
	0
	0
	0
	0
	0


iii. As+, Br, As, Br-
	Smallest to Largest
	As+ 
	Br
	As
	Br-

	Electron Configuration
	[Ar]4s23d104p2
	[Ar]4s23d104p5
	[Ar]4s23d104p3
	[Ar]4s23d104p6

	Highest n
	4
	4
	4
	4

	Zeff
	5 (or 15)
	7 (or 17)
	5 (or 15)
	7 (or 17)

	Charge
	+1
	0
	0
	-1


Note: Would also accept Br < As+ < As < Br-
iv. Br+, Kr, Sr2+, Br-, Br, Rb+
	Smallest to Largest
	Sr2+
	Rb+
	Br+
	Kr
	Br
	Br-

	Electron Configuration
	[Kr]
	[Kr]
	[Ar]4s23d104p4
	[Ar]4s23d104p6
	[Ar]4s23d104p5
	[Kr]

	Highest n
	4
	4
	4
	4
	4
	4

	Zeff
	20 (or 2)
	19 (or 1)
	17 (or 7)
	18 (or 8)
	17 (or 7)
	17 (or 7)

	Charge
	+2
	+1
	+1
	0
	0
	-1


Note: Would also accept Sr2+ < Rb+ < Kr < Br+ < Br < Br-
a) Define effective nuclear charge, Zeff.

The effective nuclear charge (Zeff) on a valence electron is the nuclear charge experienced or ‘felt’ by that electron. Since core electrons shield some of the nuclear charge, Zeff is always less than Z. We approximate Zeff as Z – (# of core electrons).

b) Define ionization energy.

The ionization energy of an element is the energy needed to remove the highest-energy, outermost electron from an atom of that element. The first ionization energy is the energy needed to remove one electron from a neutral atom of that element, the second ionization energy is the energy needed to remove one electron from a ‘+1’ cation of that element, the third ionization energy is the energy needed to remove one electron from a ‘+2’ cation of that element, etc.

c) For each group of atoms below
a) Give the most probable ion formed by each atom

b) Rank the following atoms in order of increasing ionization energy

i. F, C, B, O, N

	Smallest to Largest IE
	B
	C
	N
	O
	F

	Most Probable Ion
	+3
	+4
	-3
	-2
	-1


ii. Sr, Ca, Ba, Be, Mg

	Smallest to Largest IE
	Ba
	Sr
	Ca
	Mg
	Be

	Most Probable Ion
	+2
	+2
	+2
	+2
	+2













































***** All Work Must Be Done On Separate Sheets of Paper ******

