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3 Calkium is the fifth most common element in the Earth's crust.
Calcium compounds occur in bones and teeth and also in many minerals.

Some reactions of calcium and its compounds are shown in the reaction scheme below
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(a) State the formula of each of the calcium compounds Uto Y.
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{(b) Compound Y may be converted into compound V.
Outline how this reaction would be carried out in a school or college laboratory using a

small sample of Y.

...................................................................................................................................... [1]
{e) (i) Construct balanced equations for the following reactions.
calcium to compound U
compound V to compound W
compound U to compound Y
(iiy Construct a balanced equation for the effect of heat on solid compound W.
[4]
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(d) Suggest the formula of an aqueous reagent, other than an acid, for reaction 1.

N v S oy S [1]
(e) What would be observed when each of the following reactions is carried out in a test-
tube?

the formation of X from Cals)
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3 Barium, proton number 58, is a Group |l element which occurs in nature as the carbonate or
sultate.
The element was first isolated by Sir Humphry Davy in 1808.
Some reactions of barium and its compounds are shown in the reaction scheme below.

h |
Ba(s) et ety ol Ris)
In oxygen
H,O(l)
| I
S(aq) |- dilute HC/ Tiaa) dilute H,SO, U(s)
Na.CO,(aq) dilute HNO,
reaction 1
V(s) W(aq)
(a) Stale the formula of each of the barium compounds R to W.
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(b) (i) Write balanced equations for the following reactions.

compound T to compound W

RPN R AT IR AR R TR T RN R R RN N R PR AT AR TR AT R TR AR TR AT ENETEI TR PN R ER T EATAFE RS CE AR AT

..................................................................................................................................

(i) Suggest a gaseous reagent for the conversion of T into V and write a balanced
equation for the reaction.

= o 1 PP
aquation ......... SRR SRR R e (s R
[4]

(c) Suggest the formula of an aqueous reagent, other than an acid, for reaction 1.
[1]
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When barium is heated strongly in oxygen, an oxide X is formed.
The oxide X contains 18.9% of oxygen by mass.

The oxide X reacts with dilute sulfuric acid in a 1:1 ratio.
Two products, one insoluble and one soluble, are formed.

+| Ziag)

heat strongly + dilute H.,S0O,
Bais) - —=  X(5) = ¥(s)
in oxygen
(d) (i) Calculate the empirical formula of X.

(i)

(i)

Suggest the identity of the solid Y.

Use your answers 1o (i) and (ii) to construct an equalion for the reaction of X with

H,S0,.
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(d) Some reactions involving magnesium and its compounds are shown in the reaction scheme
below.
water steam
X(aq) |« Mg(s) > Y(s)
I
reaction reaction
HNO,(aq) 1 2
L
Z(aq) > Z(s)
(i) Give the formulae of the compounds X, Y and Z.

) REPRTR LA RBA N G NP ICOM AU, S N ST RN A A R R RS P R L

W iiassnnaiencessssmsnryonsis it o5 = o P 2 s s amiini S o s i i e e S S S BO Soseiin

B e e S e el I s e A s N s

(3]
{il) Mame the reagent needed lo convert Y(s) into Z{aq) in reaction 1 and write an equation for

the reaction.

=T v =Ly ST PP T TP PO TSP T PO TSP TR PP PR
p Y I - i L G i R R i
[2]
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(lli) How would you convert a sample of Z(s) into Y(s) in reaction 27

May/June 2015 (23)
2 The elements in Group I, and their compounds, show a variety of trends in their properties.

(a) Magnesium, calcium and barium all react with cold water to form hydroxides.

(i} Describe and explain the trend in reactivity of these three elements with cold water.
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(i) Give the equation for the reaction of magnasium with cold water,

....................................................................................................................................... [1]
(iii) Suggest why the water eventually tums cloudy during the reaction of magnesium with cold
waler,
.................................................................................................................................... [1]
(iv) Suggest the equation for the reaction of hot magnesium with steam.
.................................................................................................................................... [1]

(b) The oxides of magnesium, calcium and barium all react with dilute nitric acid to form nitrates.

(i} Give the equation for the reaction of magnesium oxide with nitric acid.

.................................................................................................................................. [1]
(i) State the trend in thermal stability of the nitrates of Group Il

........................................................................................................................... [1]
(ili) Give the equation for the thermal decomposition of magnesium nitrate.

..................................................................................................................................... [1]

+6018 — 375 2833 www.chempraxis.com.my



~

S CHEMPRRAHIS

Dr Catherine Tan

(iv) Apart from lithium nitrate, the nitrates of the Group | elements decompose in a different
way to those of the Group |l elements.

The equation for the thermal decomposition of potassium nitrate is
2KNO, — 2KNO, + O,

By identifying any changes in oxidation number, explain which element is reduced and
which is oxidised in this decomposition.

.............................................................................................................................................
.............................................................................................................................................

.............................................................................................................................................

....................................................................................................................................... [3]

(c) A refractory material is one that does not decompose or melt at very high temperatures. Over
50% of magnesium oxide production is for use as a refractory material.

Explain why magnesium oxide has a very high melting point.

(d) The word ‘lime’ is usually used to refer lo a range of calcium-containing compounds that have
a range of uses.

(1) Write equations (o show how calcium carbonate can be converted inlo calcium hydroxide
by a two-step process.
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A garden pond, with a total volume of B000dm?®, has been contaminated in such a way thatl
its pH has fallen to 4. This means that the concentration of hydrogen ions, H*, in the water is
1 = 10" moldm,

(i) Write an ionic equation for the neutralisation reaction that occurs between hydrogen ions
and carbonate ions, CO,“.

................. ST A  b |

(i) Use your equation to calculate the mass of powdered calcium carbonate that would need
to be added to the pond to neutralise the acidity.
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