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1

Which of the following oxides is unlikely to dissolve in aqueous sodium hydroxide?

®) mgo

A AlLO,

C SO,

D SO,

ammonium chloride, but not in aqueous sodium chloride?

3 Which statement explains the observation that magnesium hydroxide dissolves in aqueous

A The ionic radius of the NH ion is similar to that of Mg?* but not that of Na*.

NH,CI dissociates less fully than NaCl.

The ions Na* and MQE+ are isoelectronic (have the same number of electrons).

B
C
@ The ion NH;{ acts as an acid.

Mg@(}; ¢ W —— W, ¢ WO *MJ

9 Consecutive elements X, Y, Z are in the third period of the Periodic Table. Element ¥ has the
highest first ionisation energy and the lowest melting point.

What could be the identities of X, Y and Z7?

A aluminium, silicon, phosphorus
B magnesium, aluminium, silicon
@ silicon, phosphorus, sulfur
D

sodium, magnesium, aluminium

What is element X7?
A sodium
magnesium

B
C aluminium
@ phosphorus

\ St
/ P ¥ \
2 A
My [ e v
St s
Al
o - %
7 P >

10 The oxide and chloride of an element X are separately mixed with water. The two resulting
solutions have the same effect on litmus.

2+

31  The highest oxides of the elements sodium to chlorine are separately added to water.

Which diagram best represents the pH of the resulting mixtures?

pH

pH

A

) ®
:
pH
T | T T | 1
Na,0  ALO P,O CL,0
2 MgO 2 3Si02 Mgy T
It D
pH 9
T | T T | 1
Na,O ALO, PO, CLO,

55 X and Y are oxides of different Period 3 elements.

If one mole of Y is added to water, the solution formed is neutralised by exactly one mole of X.

What could be the identities of X and ¥?

X Y
A Al;0, P4Og
B | ALO; SOs
c NazO P4Os0
6| nNao SO,




59 Element X, in Period 3, has the following properties.

e |ts oxide has a giant structure.

e |t forms covalent bonds with chlorine.

e |ts oxide will neutralise HCI(aq).
What is element X?

A Mg (B®) Al C si D P

3 This question refers to the elements shown in the Periodic Table below.

H He
Li Be B C _N.O . F "Ne
Na Mg Al & P S CI Ar

K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

(a) From the elements shown, identify in each case one element that has the property
described. Give the name or formula of the element.

(i) An element that has a molecule which contains only one atom.

(ii) An element that has a molecule which contains only four atoms.

(iii) The element that has the largest atomic radius.
(iv) The element that is a liquid at room temperature and pressure.

(v) The element in Period 3 (Na to Ar) that has the highest melting point.

(vi) The element in Period 3 (Na to Ar) that forms the largest anion.

[6]

(b) Use the elements shown opposite to answer the following questions.

(i)

(ii)

(i)

(iv)

(v)

Give the formulae of two acidic oxides formed by the same element.

SO; and ........ 5@5

Give the name or formula of an oxide that is amphoteric.

Identify an element whose oxide dissolves readily in water to give a strongly alkaline
solution.

Identify an element in Period 3 (Na to Ar) whose chloride dissolves in water to give
a neutral solution.

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL

Identify an element that reacts with water to give a solution that can behave as an
oxidising agent.

[6]

[Total: 12]



Elements in the same period of the Periodic Table show trends in physical and chemical
properties. The grids on this page and on the opposite page refer to the elements of the third
period, Ma to CL

On each of these grids, draw a clear sketch to show the variation of the stated property.
Below each grid, briefly explain the variation you have described in your sketch.

For each explanation you should refer to the important factors that cause the differences in
the property you are describing.

(a)
atomic b
radius of
element
No Mg A S P 5 G
explanation ....[5. ... t\UOQCW(Ole'}&V\CAWO\C(O”ﬁ% ......... O& .........
ersLeDQA;&«W% _____ ¢ o&ow\ _______ l}g.._@qs@._d J o
@M\ﬂaaaé’\‘{m\jwfu\\ ..................... J’omﬁfﬂ\&)\)ﬁic.ﬁm
(b)
melting L
point of
element

I L |

’\we Waﬁgn\f}mlc S%UJU(@ o
explanation No\ ..... e W WA |2 N\GJL’(\J ‘M‘ed\@@n‘b ..........
GQ’\W'°¢£\<"}¢‘A‘(€M€AO«®'\\J ........... % SJ.@&A Ja&'{d\b fet

A}amsm(emSﬁmjm«}codejshdmeso okejlne»& ............

wi‘Dl‘DLf@\K’H«‘mJM" lom\aQb /0 >U‘ e smple.n eco\od)
S hop motk e 0 oy ot %4_ /\owﬁ'&/ cfk@QcJWm Dedeose 4]
Now Sbo P 4o €0,

(c)
A

elactrical
conductivity
of element

(d) The melting points of some of the oxides of the elements sodium to sulfur are given in
the table below.

compound Ma O MgO ALO, S0, PO, S0,

mp/K 1193 3173 2313 1883 297 198

(iy What type of bond is broken when each of the following compounds is melted?

(ii) Identify one of these six oxides that has no reaction at all with water.

U e |

[4]

[Total: 15)



3 The table below gives data for some of the oxides of Period 3 elements.

oxide Na,0 | Mgo | ALO, | SiO, P,0, S0,

meltingpoi nt/*C 1275 2827 2017 1607 24 -7

5
I::i-nn-l::ling ionie re\ie jev e gﬂjfm} (o*fnpbl\} (] U\t

55 W]e S\ P,)C
J \ l

structure AJ.‘ M}« o ‘, a0 }
(a) Complete the table by filling in J

(i) the ‘bonding' row by using only the words ‘ionic’ or ‘covalent’,

(ii} the ‘structure’ row by using only the words 'simple’ or ‘giant’.
[2]

(b) From the table of oxides above, suggest the formula of one oxide that is completely
insoluble in water.

Ll L T [1]
(c}) Separate samples of Na,O and 50, were added to water.

(i) For each oxide, write a balanced equation for its reaction with water and suggest a
numerical value for the pH of the resulting solution.

Nazﬂ

equation &D £ U O % L\ 83
pH l ..... J &

(ii) Construct a balanced equation for the reaction that occurs when a solution of Na,O
in water reacts with a solution of SO, in water.

p
2 .. i Se el 0 a2l O

(d) Separate samples of the oxides MgO and Si0,, are melted.

Each molten sample is then tested to see whether or not it conducts electncity.

Suggest what would be the results in each case. Explain your answers.

Si0 OVO@M\’ ..... ca\cg)uc)' ..... L£§M$€ILL\¢BM{W .............

E ........

Jdige.. ) W\D\’\V‘JQX&}‘M\A ..... [ TR N



3 This question refers to the elements shown in the section of the Periodic Table below. (c) Use the elements in Period 3 (Na to Ar) in the section of the Periodic Table opposite to
identify the oxide(s) referred to below.

H He In each case, give the formula of the oxide(s).
L Be e N O BN (i) an oxide which has no reaction with water
Na Mg AL B P 8§ G S O
K Ca S Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr e Z

(a) From this list of elements, identify in each case one element that has the property (i) two acidic oxides formed by the same element
described. Give the symbol of the element. S@)) _— ‘SDS

(f} an element that sinks in cold water and reacts readily with i (iii) an oxide which dissolves readily in water to give a strongly alkaline solution

Con.. N,

(ii) an element that forms an oxide that is a reducing agent (iv) oxide which is amphoteric

FYS 7.0,

(iii) the element that has the largest first ionisation energy

(5]

(iv) the metal in Period 3 (Na to Ar) that has the smallest cation

)

(v) the element which has a giant molecular structure and forms an oxide which also
has a giant molecular structure

(vi) the element in Period 3 (Na to Ar) with the greatest electrical conductivity

(6]

(b) From the section of the Periodic Table above, identify two elements whose hydrides
form hydrogen bonds between their molecules.

C& ...... and O ..... [1]



