Osukuuni Practice Questions

CHEM 1211

Periodic Properties
1. Arrange the following sets of atoms in order of increasing radius:

a) Na, Si, Cl, S
b) Be, Ba, Ca, Sr
c) At, Br, I, F

d) Br, As, Ca, K

Atomic radius decreases across the period (from left to right) due to increasing effective nuclear charge.
Atomic radius increases down the groups due to increasing principal quantum numbers.
a) Cl, S, Si, Na
b) Be, Ca, Sr, Ba
c) F, Br, I, At

d) Br, As, Ca, K

2. State whether the following are true or false and explain your reasoning:

a) Monatomic cations are smaller than their corresponding neutral atoms.

b) Monatomic anions are larger than their corresponding neutral atoms.

c) The size of ions increase down the groups in the periodic table

a) True: Decrease in the number of electrons decreases electron-electron repulsions.
b) True: Increase in the number of electrons increases electron-electron repulsions.
c) True for ions carrying the same charge.
3. What is an isoelectronic series?

Atoms or ions with the same number of electrons.
Write four ions or atoms that are isoelectronic with the following and arrange each set in order of increasing nuclear charge:

a) Kr

b) Ca2+

c) I-
a) Se2-, Br-, Rb+, Sr2+

b) S2-, Cl-, Ar, K+

c) Te2-, Xe, Cs+, Ba2+
4) Arrange each of the following in order of increasing size and explain your ranking:

a) O2-, Na+, F-

b) Br-, Sr2+, Rb+, Se2-

c) Se2-, S2-, O2-
Size increases with decreasing nuclear charge.
Size increases down the groups for ions carrying the same charge.
a) Na+, F-, O2-

b) Sr2+, Rb+, Br-, Se2-

c) O2-, S2-, Se2-
5. What is the difference between ionization energy and electron affinity?
Support your explanations with chemical equations using a gaseous atom X.

Ionization energy: Energy required to remove an electron from a gaseous atom or ion. 

(E is positive. X(g)  →  X+(g) + e-
Electron Affinity: The energy change that occurs when an electron is added to a gaseous atom. (E is negative. X(g)  + e-  →  X-(g) 

6. What are the trends in ionization energy and electron affinity as one moves across period 3 of the periodic table (from Na to Ar)?

First Ionization Energy increases across the period (from left to right). Na has the least IE and Ar has the highest across period 3. 

Electron Affinity becomes more negative as one moves from Na to Cl. EA of Ar is positive.

7. Arrange each set of atoms in order of increasing first ionization energy:
a) Sr, Ca, Be

b) Br, Rb, Se

c) N, B, Ne

First Ionization Energy increases across the period and decreases down the group
a) Sr, Ca, Be

b) Rb, Se, Br

c) B, N, Ne
8. Write the charge and ground-state electron configuration of the monatomic ion most likely to be formed by each of the following:

a) N

b) Rb

c) Na

d) Br
a) N: 1s22s22p3

N3-: 1s22s22p6 or [Ne]
b) Rb: [Kr]5s1


Rb+: [Kr]

c) Na: [Ne]3s1


Na+: [Ne]

d) Br: [Ar]4s23d104p5

Br-: [Ar]4s23d104p6
9. An unknown element is a nonmetal and has a valence electron configuration of ns2np4
a) How many valence electrons does this element have?

b) What are the possible identities for this element?

c) What is the formula of the compound this element would form with sodium?
d) What is the formula of the compound this element would form with calcium?

a) 2 + 4 = 6



b) Group VIA elements

c) Na2X (group VIA elements form 2- ions and Na forms 1+ ion)
d) CaX (Ca forms 2+ ion)
10. Given a set of binary compounds, explain how you would classify each as an ionic or a molecular compound.
Classify these substances as ionic or molecular compounds: CH4, CaO, KI, Na2O, H2O

Ionic compounds contain a metal (cation) and a nonmetal (anion): CaO, KI, Na2O
Molecular compounds contain only nonmetals: CH4, H2O
11. Complete and balance the equations for the following reactions:

CO2(g) + H2O(l)  →  __H2CO3_______(aq) 

Na2O(s) + H2O(l)  →  __2NaOH_______(aq)

4Li(s) + O2(g) →  ___2Li2O________(s) 

2M(s) + H2(g)  →  __2MH___________(s)
