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e and behaves as an acid when it reacts with alkalis such as sodium hydroxid
ALOj(s) + 3H;0() + 20H-(ag) > 2Al(OH)y"(aq)

reises

29 An axide of a Period 3 element s  sold at raom temperature and forms a basic oxde. Identiy the
element.

knowledge e obtain?

A

Mg B A

coe D s

30 Which pair of elements has the most similar chemical propeties?

A

Nands B NandP

¢ panda D NandCl

31 Identify the addewhich forms an acidic solution when added to water.

A

Na,Ol) B MgOly)

c sioi) D SO

32 (a) Use the data belaw to identiy the state of the four oxides lsted under standard conditions.

High melting points are
assoclated with lonic or
covalent glant structures,
low melting polnts with
molecular covalent
structures.

Oxides
Mgo

Melting point / K
3125

SiOz(quartz)

1883

PO

207

SO,

200

(b) Explainthe diference in meltng points by rfering to the bonding and structure i each case
Make sure that you (€) The ides are added to separate sampls of pure water.State whether the resuling iquid i

acidic,neutral, or alkaline. Describe all chemicl reactons by ging chemical equations.
chemical equations (d) Use chemical equations to describe the reactons of aluminium oxide it

understand all the

presented in this topic.
You could be expected

(1) hydrachloric acid
() sodium hycoxide

to reproduce them under 33 Describe the acid-base character o the cxides of the Period 3 elements Na to Ar For sodium adde
exam conditions. and sulfur tioxide, write balanced equations to llustrate their acid-base character
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11 Identy the elementuwhich i ikely to have an electranegatvity value mostsimilr tathat of hium? — 5
> A berylium B sodum € magnesium D hydrogen : 5
12 The graph represens the variton of a propery o he Graup 2 elemens.
=
z
g
Kl E
B Mg ca s Ba
Identifythe property. ]
A fonicradis B aomcndus € neutron/proton ratio

D first ionization energy
13 Atomic radii and o radiiare found inthe IB data bookie.
Explain why:

(a) the potassium ion is much smallr than the potassium atom
(b) there i a large ncrease n onic radius from sicon (51 o phosphorus ().
(€ the onic raius of Nar i e than tht of F-

Melting points

Comparisons between melting points of different elements are more complex as
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The increase in nuclear charge results in increased attraction between the nucleus
and the outer electrons. The ionic radii decrease as the atomic number increases.

Exercises

7 (a) Exphinwhatis meant by the atomic radius of an element.
(b) The atomic radi o the elements are found in Table 9 of the IB data booklet.
() Explain why novaluesfor i radil are given for the noble gases.
(W) Describe and explain the trend in atomic fadi across the Period 3 elements.
8 5i* has an fonic radius of 42 x 107" m and Si* has an fonic radius of 271 107 m. Explan the large:
diference in size between the i and Si* ians

lonization energies The first lonization
energy of an element
Is the energy required

First ionization energies are a measure of the attraction between the nucleus

and the outer electrons. They were defined in Chapter 2 (page 73), whetethey s the energy required

provided evidence for the electron configuration of the atoms of different clements e e
of gaseous atoms In thelr
ground state.
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Exercises

4 Which of the following elements is a metalloig?
A calcum B manganese € gemnanium D magnesium
Which of the following materials i the best canductor of electicty n the solid state?
A siicon B gaphie € phosphons D antimony
Which of the following propertes is used to arrange the elements in the modern Periodic Table?

A relative atomic mass B numberof valence electrans
€ atomic number D effective nuclear charge:

[NATUREGFSCIENCE Y

Scientsts attempt to ciscover reationships by looking for patters, rends, and discrepancies. in the evolution of the
Classification is an important aspect of scientific work. In the 18th century, Antoine Lavoisier FEEE PR
ried to bring arder to the confusing number of elements by dlasifying the elements into aresultof inductive
E0upS such as gases, non-metals, and metals Some classfication systems are, howeer, more reasoning What do

useful than others and classifications based on quantiative data are more useful than those these patterns llustrate
about the problems of

l o1 e | posbrasio | X |
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A meling point B clectronegativy € ionizationenergy D atomic radius itis expected that all new > @

16 The elements inthe Periodic Table ae aranged in order of ncreasing: Slements il o the AaB A buscar -
I

A eavesonicmas e oo C aabce AAB . . Reemplzar

8 enco science? Could we reach Thioz e || Cambier (Fo o

5 e a point where everything . s

8/ importantin a scientfic 1o - don
17 Wht i the order of decreasing radi for the species €, 0, and CT7 e o
» 18 Which ane of the following elements has the highes: electronegativiy? §
A e B a ca D B

19 Which prapertes of the Period 3 elements increase from sodium ta argor:
A nuclear charge and atomic radius
B atomic radius and electronegativiy
€ nuclear charge and electronegativity
D nuclear charge, atomic radius, and electronegativty
20 The following graph shows the variation of a physical property, X, of the frst 20 elements in the
Periodic Table with the atomic number.

X
0 H 10 3 20
atomicnumber
dentiy the praperty X
A atomicradivs B frstionization energy
€ ionic radius D meling paint
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The structure of the.
Periodic Table was first
discovered by observing
patterns in the chemical
and physical properties
of the elements We
now realize that tis
determined by the
electron configuration
of the elements What
oles did inductive and
deductive reasoning play
in the development of
the Periodic Table? What
ole does inductive and
deductve reasoning have
in science in general?

reises

Ideniiy the graph which shows the orrectanic adil for the soelectronic ians CT, K, and Ca#7

b

fonic radius/10"Zm
fonic radius/10”Vm

fonic radius/10-Zm
fonic radius/10"Vm

NATURE OF

Ahough Mendeleye s given most of the credit for arranging the elements into a Periodic
Table n 1869, the periodicity in the physicalproperties was independently demonstrated the
same year by the German chermist Lothar Meyer. Meyer potted a range of physical properties
against relative atomic mass. The graph of density against reative atomic mass is shown in
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