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Chem 1014
In-Class Problem Set #10
InClass for the week of November 1, 1999
Fall 1999

Name__________________________

TA Name ______________________

Lab Section #______

1. The elements in the periodic table can be classified into three groups based on their physical
properties.  The goal of this first exercise is to identify those elements belonging to each group.

One group of elements is called the metals.  The metallic elements are characterized by their
solid phase (although there is one metal which is a liquid). They are shiny, malleable (can be
easily hammered into a shape), ductile (can be easily drawn into a wire), have a high melting
point (that is why they are solids!) and are able to conduct electricity.

Another group of elements is called the nonmetals.  The nonmetallic elements are characterized
by their range of phases.  Nonmetallic elements can be solid, liquid or gas phase.  Nonmetallic
elements do not conduct electricity very well (although one of the nonmetallic elements can).
Nonmetallic elements are not shiny.

The last group of elements are intermediate in their properties, some of their properties suggest
metallic character, other properties suggest nonmetallic character.  Needless to say these
elements can not make up their minds!  Interestingly enough the metalloids are found exactly
between the metallic elements and the nonmetallic elements.

Finally, if an element belongs to the metallic group it can not be in any of the other groups.

Use the periodic table below and shade (use different shading) the elements that belong to each
group.
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2. When the elements in the periodic table form compounds chemists have tried to classify the
compounds into two general groups, again based on their physical properties.  The two groups of
compounds are called ionic compounds and covalent compounds.

Ionic compounds are characterized by the fact that they are always solids (there are some
interesting exceptions to this rule that have recently been discovered) and have high melting
points.  They are called ionic compounds because they are composed of ions.  Ions are charged
atoms or molecules.  Ions that have more electrons than they have protons are called anions,
while ions with fewer electrons than they have protons are called cations.  Cations and anions get
together to form an ionic compound such that the total positive charge on the cation(s) equals the
total negative charge on the anion(s).  Chemists have discovered that ionic compounds almost
always contain an element from a metallic group and at least one element from the nonmetallic
group.

Covalent compounds are characterized by the fact that they may be gases, liquids, or solids.  So
the melting point of covalent compounds is low.  Covalent compounds are not composed of ions.
When a covalent compound is formed the atoms are attracted together by the sharing of electrons
(more about this later).  Chemists have found that almost all covalent compounds contain only
nonmetallic elements.

Here is a list of formulas of some ionic and some covalent compounds.  Based on the
information above indicate whether the compound is ionic or covalent.

Compound Ionic Covalent
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CuSO4
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3. Define the term valence electron(s).   How are the number of valence electrons determined?

Valence electrons are those electrons furthest from the nucleus in an atom or ion.
We can determine the number of valence electrons by the Group number of the
element.

4. Determine the number of valence electrons in each of the following atoms, or ions.
# valence electrons

a) Na 1

b) Ca 2

c) Si 4

d) F 7

e) Xe 8

f) Zn 2

g) Cs 1

h) O 6

i) Al 3

j) V 2 or 3

k) Br – 8

l) Mg2+ 8

m) P3– 8

n) He 2

o) H+ 0

5. Determine the formula of the ionic compounds given the following elements.  Name each
compound.

Formula Name
a) lithium and bromine LiBr lithium bromide

b) magnesium and iodine MgI2 magnesium iodide

c) silver and chlorine AgCl silver chloride

d) barium and oxygen BaO barium oxide

e) zinc and nitrogen Zn3N2 zinc nitride

f) potassium and phosphorus K3P potassium phosphide



4 Fall 1999

6. Here is a list of polyatomic anions.  Polyatomic anions are molecules with charge.

polyatomic anions Name

NO3– nitrate

SO42– sulfate

CO32– carbonate

HCO3– bicarbonate

OH– hydroxide

CN– cyanide

PO43– phosphate

NO2– nitrite

7. Determine the formula for the following metals and polyatomic anions.  Name each of the
compounds.  Note:  When there are more than one polyatomic anion in the formula of a
particular compound we must use parentheses to specify the number of the polyatomic anions.
For example, Mg(OH)2 or Al(NO3)3.

Formula Name

a) magnesium and carbonate MgCO3 magnesium carbonate

b) sodium and hydroxide NaOH sodium hydroxide

c) potassium and sulfate K2SO4 potassium sulfate

d) iron and phosphate Fe3(PO4)2 iron(III) phosphate

FePO4 iron(II) phosphate

e) sodium and nitrite NaNO3 sodium nitrite

f) potassium and cyanide KCN potassium cyanide

8. Try writing some formulas given the names.

Formula

a) calcium oxide CaO

b) sodium sulfide Na2S

c) magnesium nitrate Mg(NO3)2

d) aluminum hydroxide Al(OH)3

e) potassium fluoride KF
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