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Structural Question 1
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The first ionisation energies, in kJ mol”, of a sequence of elements of
increasing proton (atomic) number are given below.

548 620 660 660 680
Where in the Periodic Table is this sequence of elements likely to be located?

A Group |

B Group VIl

Cc from Li to N inclusive
D from Sr to Mo inclusive
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Elements E, F and G are period 3 elements.
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(a)

E is a white solid with melting point of 317 K. When exposed to air, it reacts
spontaneously, producing a white powder of empirical formula E;Os.
E>Os readily undergoes neutralisation with aqueous NaOH to form salt and water.

(i) From the observations above, deduce the identity of E.

(ii) Based on your deduced identity of E, describe the above reactions using
only equations with state symbols.
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(iii) ~ With the aid of an equation, suggest and account for a pH value for the
resultant solution when the oxide of E dissolves in water.

[6]
(b) Element F forms an amphoteric oxide readily in air. Using only equations with state
symbols, explain what is meant by the word in bold.
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(c) The successive ionisation energies of element G is shown below.

1st 2nd 3rd 4th 5th 6th 7™ 8"
LE./ 999 2265 3331 5071 7008 8487 27107 31719
| kdmol”!
(i) Deduce the group number in which G belongs.

(ii) Write down the electronic configuration of G in the +4 oxidation state.

[Total: 10]
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Which of the following sketches shows the correct trend in the stated property, for the
elements in the third period of the Periodic Table?

A B
atomic radius. electrical conductivity

I

NaMg Al Si P S CI

NaMgAl Si P S CI

c D
electronegativity metting point

NaMg Al Si P S CI NaMg Al Si P S CI
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A chloride and an oxide of the elements in the third period of the Periodic Table are
dissolved in two separate portions of water.

Both the solutions prepared can be used to dissolve AZO: but only one can be used to
dissolve SOz

Which ofthe following could be the chloride and the oxide used?

A PCis P40
B NaGl  MgO
C  SiCl Na:0
D MgCk S0z
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Use of the Data Booklet is relevant to this question.

The bar chart gives some information about the first ionization energies of elements
numbered 1o 4.

The elements are adjacent to each other in the Periodic Table with increasing proton
number either across a period from left to right, or down a group.

1stLE
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What could these four elements be?

A

B
c
D

B.

Co,

Mg,

Na,

c.

Ni,

Ca,

Mg,

N, O
Cu, zn
Sr, Ba
A, Si
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Which one of the following determines the position of an element in the
Periodic Table?

A first ionisation energy

B number of electrons in outer orbital

(o3 number of protons in the nucleus of its atom
D relative atomic mass




