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Answer cleven of the following items (a), (&), (c), et
answers short.

(a) Define (i) atomic number, (ii) mass number.

) What is the oxidation number of sulphur (i) in SO,, (i) in SZO_'; 7
e in 3.36 dm® of methane at S.T.P.?

jum hydride, (ii) hydrogen sulphide.

s the same configuration?

(b

(¢) How many molecules are ther
the following molecules: (i) beryll

() State the shapes of
ion. What neutral atom ha

(¢) Write the electronic configuration (s,p) of the ALY

UPAC) name of (CH,),C = C(CHy),?

ence of chloride ions in aqueous solution?
first in CL,0, (ii) to put the

(/) What is the systematic (!
gents would you use to test for the pres

(g) What rea
why is it usual (i) to put the chlorine

() In writing their chemical formulae,
magnesium first in MgCl, ?
of water was found to contain 0.03 grams of dissolved solids. Express the

() A volume of 600 cm’
concentration of dissolved solids in parts per million.

he cracking of hydrocarbons in the oil refining p
ould supply both nitrogen and phosphorus in the making

() Give two benefits of t rocess.

(k) Give the name and formula of a compound that ¢

of a fertiliser.
as labelled 12% (w/v). What was the concentration of the

() A solution of potassium hydrogencarbonate Wi
solution in mol dm™??

0 — H,AsO, + HCI

(m) Balance the equation: AsCl, + H,
(i) remove negative ions, from water?

(n) How does a water deioniser (i) remove positive ions,

(0) The main i i
purpose of the tertiary treatment of sewage is to lower the levels of species containing onc or

other of two elements. Identily the two elements.
(11 x 6)




ams of impure calcium hydroxide was dissolved in 100 ¢cm® of a 1.0 mol dm ' solution of

d Thc solution was then made up to 500 cm' with deionised water in a volumetric flask,

Solution of so} Aration that 18.75 em® of this solution exactly neutralised 25.00 em' of a 0.090 mol dm-»
'um hydroxide. The reactions that took place may be represented:

Ca(OH), + 2HCl — CaCl, + 2H.O
HCI + NaOH - NaCl + H,0

([) 0L11|' ed cighing :
Ing C pr i i ighi ! . l "
h rdr ch [[]“.' p _OCCdl.lTU imvolved in weighing the im . SR ) ' e
ydro noric acid solution, ' | )

M) Th eape
carry . . . : ) ) o )
‘Y"Oxidy "g oul titrations involving sodium hydroxide solution, why is it not usual to put the sodium
¢ solution in the burette? (6)

(iii) N :
me . ¥ ; g ’ .
Yo indicators that could have been used in the titration and, in the case of either one of them,

Stat 3
¢ the colour change at the end-point. (12)
(iv) Cale
ula = . ; g . g - .
(a) the te the concentration of the hydrochloric acid solution in the volumetric flask in mol dm~*. Find

ydro 'ulr‘lun]]bcr' of moles of hydrogen chloride in 500 cm’ of this solution, (b) the number of moles of
S r%m: ?ﬂm'dc in the 100 em' of hydrochloric acid solution present at the start of the experiment.
1y moles of hydrogen chloride were used up in the reaction with the calcium hydroxide? (15)

(v) Cal
codmCu(I)alcd(a) the number of moles, (5) the mass, of calcium hydroxide present in the 1.60 grams of impure
pound. What was the percentage purity of the calcium hydroxide? (12)

(vi) Calcj i e i ;
) WhLC:um hydroxide is slightly soluble in water. By what name is this solution commonly known and for
sol _purpose is it used in chemical analysis? Write an equation for the reaction that takes place when the
ution is used for this purpose. (12)

water

A group of students prepared and collected
cthyne using the apparatus shown in the
dlagrum: They tested the product for unsatu-
ration (i) using bromine solution, (i) using
acidified potassium manganate(VII) solution.

calcium dicarbide ethyne

(i) Write a balanced equation for the reaction between calcium dicarbide and water. (6)

(ii)) What change was observed in the appearance of the calcium dicarbide when the drops of water fell on it?
What caused this change in appearance? (6)

(iti) The cthyne obtained by the students was impure. Name one possible impurity other than air or water
vapour. What substance present in the calcium dicarbide could have given rise to this impurity? Suggest a
method of removing impurities from the ethyne. (12)

(iv) What was observed when the ethyne was tested with the bromine solution? The reaction gave rise 10 an
unsaturated product and then to a saturated product. Give the names and structural formulae of these

two products. (18)

(v) What was observed when the ethyne was tested with the acidified potassium manganate(VII) solution? In
this reaction an organic acid of molecular formula C,H,0, is produced. Give the name or structural
formula of this acid. (12)

(vi) When 1.25 x 107* moles of an unsaturated hydrocarbon, an alkene, were burned completely in oxygen,
112 cm® of carbon dioxide (measured at S.T.P.) were produced. Find the molecular formula of the
alkene. (12)




4.

Define (i) heat of combustion, (i) kilogram calorific value, (i) bond energy.

Outline simple laboratory experiments that would allow you 1o COmpars Ing LZ2is oF combyp. oy
kilogram calorific values) of two organic liquids.

The kilogram calorific value of pentane (CsH,,) 1s 48.750 kJ. Calculate the heat ©

Heats of combustion may also be calculated using bond energy v
to calculate the heat of combustion of butan-l-ol. given that t

breaking all the bonds in one mole of butan-l-ol is 5575 ¥J. an
butan-l-ol is

CH,0H,, + 610., — 4CO.,, + SH:0,

E(O = 0) = 496 kJ mol *; E(C = 0) = 743 kJ mol™"; E(O —H) = 263 kJ mol-

Though pentane and butan-l-ol have about the same relative molecular mass. there s 2 cons:

in their boiling points. Which of the two liquids would you expect to have the higher boiling
reason for the choice you have made.

Define (i) pH, (ii) acid dissociation constant (K,), (iii) base in the Bronsted-Lowry theory.
What do you understand by the strength of an acid or base?

Nitrous acid is a weak acid. The equation for its dissociation in agueous solution 1s

HNO, + H,0 = H,0" + NO7

(1) Indicate the species acting as bases in the dissociation of nitrous acid in aqueous solution.
(ii) Write the expression for the acid dissociation constant (K,) of nitrous acid.

(iii) 1f nitrous acid is 4.9% dissociated in a 0.20 mol dm~* aqueous solution at 25 °C, show clearly tha

approximate value of the acid dissociation constant (K,) is 5.0 x 10-4 (15

(iv) Calculate the approximate pH of the 0.20 mol dm~? aqueous solution of nitrous acid at 25 °C.

(v) The concentration of a nitrous acid solution can be found by titrating it against a suitable base. If

standard solutions of strong and weak bases were available, which would you choose for the titration]
Explain clearly the reason for your choice. 9
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PROPANE i 1-CHLOROP* LOPANE

PROPAN-1-OL —— PROPANOIC ACID
. amolozous seTies Soss propEns C.H,) bdons” ¥

(i) What is 2 homologous series? To which bomo

(ii) Define functional group. What is

two isomeric forms of ct

(ili) There are

what is meant by fsomers. and show the 140 1507 f propropans b
(iv) Outline briefly (@) how vou would con»ert j-chloropropane 10 propan-i-on io bow you woeld comwent

propan-l-ol to propanoic acid.

(v) By methods similar to those you have outlined in :-.1:. —_—:‘.;c_r._,._u{"..
and then to a ketone. Give the name and structural formmuiz ©f tES

convert it back to propan-2-ol. Write an squation for 1% CORe==
2,4-dinitropheny1h:.‘drazin=-.

- —are

which. like other trznsilicd
it is more usuzlly obtzinzd

7. Copper is 2 transition element
sometimes found fres in nature

electrolvsis.
(i) Explain the underlined terms. (S
(iiy Copper is usually cither monovalent or divalent in its compounds. Explain in terms of
: 5 oy
configuration (s, p. €iC.) how these valences anse. (1)
(iii) Name one of the main ores from which copper is extracted znd outling the s2zss involved m the
extraction process. 18)
(iv) The diagram shows a simple apparatus }__ I /
for the purification of the copper obtained
from the extraction process in (iii). Name
the electrolyte used. In what respect does _
the anode material differ from the cathode i
material? — b
PP ¥V ,i
PP 2 AF 2= B o 4 s 7 F
7 5 pom sl e o)
What difference would there be in the reaction taking place at the anode if inert electrodes wers used?
{15)

(v) Show, by means of balanced equations, the effect of heat 1 t 3
i B e (a) on copper(ll) carbonate. (:rluc_‘:l'
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ificati e and
orv of the classification of the elements, o

ms friad and octave in the hist 1
to Chemistry.

8. (a) Distinguish between the ter
d with the introduction of these terms in

name the scientists associate
: ' i ~ments known

When the term octave was introduced it was found to apply to only about the first sixteen c]g: e
s from lithium to argon int o

at that time. Could the term be correctly used for the sixteen clement
Periodic Table? Give a reason for your answer.

(6)

(b) Define first ionisation encrgy.
e and is also
12

Explain why the value of the first jonisation energy of oxygen is lower than that of fluorin

lower than that of nitrogen.

(¢) The following substances are crystalline solids:

ice jodine diamond sodium fluoride

. . . bonds by means

ion of the tonic oot e
(18

als? Show the format X
tals? Sh ity in the solid state

(i) Which one of the four solids exists as ionic crys :
of suitable diagrams. Explain why the substance does not conduct electric
ssolved in a polar solvent.

act as a conductor when in the molten state or when di

n der Waals' forces? thl
e is
9

ther by Va
held together bY Jain why the substanc

s molecular crystals
f this substance? EXp

(if) Which one of the four solids exists a
a molecule 0

type of bond holds the atoms together in
virtually insoluble in water.

(6)

9. State Le Chatelier's Principle.
(6)

Write down the equation of state for an ideal gas.

n and hydrogen is usually carried out at pressures of around

ion for the reaction 18

The production of ammonia from nitroge
450 °C. The equali

200 atmospheres and temperatures of about

NZ(S] + 3H1(B’ = 2NH3(E’
(6)

(i) Write the equilibrium constant expression (K, ) for the reaction.
(i) Explain why high pressures lead to an increased yield of ammonia. Why are very high pressures (el.gi
(12

1000 atmospheres) not normally used?

(iii) Ten moles of nitrogen and thirty moles of hydrogen were mixed and allowed to come to equilibrium in a
closed 7.5 dm® container at a certain temperature. The equilibrium mixture contained 15 moles of
ammonia. Calculate the numbers of moles of nitrogen and hydrogen and also the total number of moles

f the equilibrium constant (K.) at

of gas present in the mixture at equilibrium. Calculate also the value o
that temperature. (18)

(iv) Use the equation of state for an ideal gas to calculate the temperature of the equilibrium mixture in (1),
given that the pressure in the closed container at equilibrium is 2 x 107 N'm 2 and that the value of R is
vhy

83 J mol~! K~ State (a) the disadvantage of using this reasonably high temperature, (b) the reason ¥
(12)

low temperatures are not used.

from ideal

(6)

(v) From the three gases in the equilibrium mixture in (iii) identi i
_ § ify the gas that deviates least
behaviour and give a reason for the choice you have made. g ¢ ki



