Question 1 and five other questions must be answered.

These questions must include question 2 or question 3 but may include both question 2 and
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question 3.

All questions carry the same number of marks,

Relative atomic masses: H = 1, C = 12, N = 14,0 = 16, Na =

Molar volume at S.T.P. = 22.4 1(dm’).

Avogadro constant = 6 x 10% mol~".

1.

Answer eleven of the following items (a), (b), (c), etc.
answers short.

(a) Write down the electronic configuration (s, p etc.) of aluminium (atomic number 13).
(b) What type of compound is formed when metals, bases and metal carbonates react with acids?
(¢) What is an aromatic compound?

(d) Give an example of (i) a molecular crystal (ii) covalent crystal.
(¢) Name the chemical manufactured in the Contact Process.

(f) What happens when iron is added to an aqueous solution of copper(II) sulphate?
(g) Write down the structural formula of 1-chloro-2-methylbutane.

(h) Give an example of (i) an acidic oxide (i) an amphoteric oxide.

() What is the oxidation number of manganese in KMnO,?

(/) What is the pH of a 0.01 M solution of hydrochloric acid?

(k) The following equation represents an exothermic reaction:
A+B=C+D

What would be the effect of increasing the temperature?

(/) What mass of sodium chloride would be required to make up 500 cm® of a 5% (w/v) solution?
(m) What is meant by the relative atomic mass of an element?
(n) Name two materials that are added to the top of the blast furnace.

(o) What is meant by the eutrophication of water?

All items carry the same number of marks. Keep y
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23,P=31,8=3Cl= 35,5, Ca = 40.
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s with reference to the periodic table and to the six elements labe]]

Answer the following question

- the part of the periodic table shown below: i, i

i)
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N (n) 7__g_J\J\‘
(a) Which element has the electronic configuration 1s? 2s? 2p* 3s'? 5

(b) How does the reactivity of elements change as you go down a group? a)

(¢) Which element is the most reactive metal shown in the table? )

(d) What is the name of the block of elements that includes n and o? State one way in which the properie
of elements in this block differ from those in Group I. 0)

(¢) Write down the formula of a compound formed by each of the following pairs of clements:

(i) elements £ and m, (ii) elements k and j. (6)

(/) With reference to one of the compounds in part (e) above, state:
(i) the bonding present, justifying your answer by referring to electronegativity values.

(ii) what happens to the outer electrons of each of the combining elements when the bond is formed? (12)

(g) In the following table state which of the substances numbered 1 to 3 represents:

(i) the element £?

(ii) the compound formed by £ combining with m?

(iii) the compound formed by k combining with j? (18)
SUBSTANCE 1 2 3
MELTING POINT/°C 801 98 —183
BOILING POINT/°C 1465 883 —162
ELECTRICAL CONDUCTIVITY
when SOLID none good none
when MOLTEN good good none
when in AQUEOUS SOLUTION good reacts with insoluble
water

==V
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(iii) State what colour changes are observed when:
(a) Compound A reacts with a solution of bromine in 1,1,1-trichloroethane,
(6) Compound B reacts with acidified potassium dichromate(VI) solution,
(18)
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(12)

(a) Define (i) heat of combustion, (i) kilogram calorific value.
n. Calculate:

The hydrocarbon butane, C,H,,, releases 49.6 kJ of heat energy when 1.0 g is burned in Oxyge

(i) the kilogram calorific value of butane, &
(i) the heat of combustion of butane. ©
(b) State Hess's law.
Calculate the heat change for the reaction w
C + 10, = CO,
given the following data:
C + 0,=Co, AH = —394 kJ mol™"
CO + 10, = CO, AH = —285 kJ mol™" i
(¢) Describe an experiment to measure cither the heat of combustion of a substance or the heat of neutralization
of an acid. e
(a) Write down in your answer book the missing words or phrases in the following passage:
(1) process i which

Ammonia is manufactured by a process called the — — ————

2) and 3) react together in the presence of a catalyst of
finely divided “) . The reactant raw materials (2) and (3) arc obtained from
©) and ©® respectively. (18)
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(c) What approximate percentage yield would you expect to obtain if the reaction was carried out
at 450 °C and 300 atmospheres pressure? )]

(d) Ammonia is used in the manufacture of fertilizers labelled as NPK fertilizers. Which two of the compounds
in the table below, when mixed, would produce such a fertilizer?

COMPOUND FORMULA RELATIVE MOLECULAR
MASS
Ammonium sulphate (NH,),SO, 132
Potassium nitrate KNO, 101
Urea CO(NH,), 60
Ammonia phosphate (NH,),PO, 149 (12)

(¢) Which of the two compounds, ammonium sulphate and ammonium phosphate, contains the greater
percentage of nitrogen? Show your calculations. (15)
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10, Answer any two of the following (A), (#), (C), (D)
(4) The reaction of calcium dicarbide and water can be represented by the equation:
CaC, + 2H0 ~ CH, 4 Ca(OH), ©)
(1) Write the name and structural formula for C,H,.
(i) 1064 g of calcium dicarbide was used, calculate:
(a) the mass of C,H, produced,
(h) the volume of C,H, produced at STP, (18)
(¢) the number of molecules of C,H, produced, o s (9)
(i) Draw a sketch of the apparatus used to prepare, purify and collect C,H, in the Jaboratory.
() From the following list:
oxidation, electrolysis, neutralization, polymgriya[it)n.
catalytic cracking, precipitation, decomposition, .
esterification, condensation, vaporization and reduction.
select the one which best describes the process which occurs when cach of the following changes takes place:
(i) magnesium —» magnesium oxide
(ii) silver ion,,, + chloride ion,, - silver chloride,,
(iii) lead bromide,,, - lead + bromine
(iv) calcium carbonate — calcium oxide + carbon dioxide
(v) hydrochloric acid + sodium hydroxide — sodium chloride 4+ water
(vi) ethanol + ethanoic acid — ethyl ethanoate + waler
(vii) iodine,, - iodine,,
(viii) water,, — waler,,
(ix) copper(Il) oxide - copper
(x) hexadecane — heptane + propene + cthene
(xi) cthene — poly(ethene) (1 x 3)
(C) (i) Water, with some dilute sulphuric acid added, can be electrolysed. Describe with the aid of a sketch
how this electrolysis can be carried out in the laboratory. (12)
(i) Explain the shape of the water molecule in terms of electron pair repulsion theory. 9
(iii) The following dissociation takes place in water:
H,0 + HCl —- H,0" + (I
In terms of Bronsted-Lowry theory, indicate the acid, base, conjugate acid and conjugale base in the above
equation. (12)
(D) Describe a laboratory experiment to determine either the relative molecular mass of a volatile liquid or the
chemical formula of a named compound. (33)



