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I. (a) (1) Explain the term homologous series.

(b) Draw the full structural formulae, showing all the bonds. izr each of the following:

(1) The organic product of the reaction of ethene, C,H;, with aqueous potassium
manganate(VII) and sulphuric acid.

(2)
(i) 3,4-dimethylhex-2-ene.

2)
(111) A repeating unit of poly(propene).

(2)
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Leave
blank



(c) Ethene reacts with hydrogen chloride gas to form C,H;sCl.

(1)  What type of reaction is this?

Leave

, blank

Ql

(Total 12 marks)
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2. (a) But-2-ene, CH;CH==CHCHj, exists as geometric isomers. Leave
blank
(1) Draw the geometric isomers of but-2-ene.
A (2)
(i) Explain how geometric isomerism arises.
()
(b) (1) Draw the structural formula of a compound which is an isomer of but-2-ene
but which does not show geometric isomerism.
L o))
(i) Explain why the isomer drawn in (i) does not show geometric isomerism.
........................................................... e et e era e ee e iee e eaeeueaanareaanaaennaa, 2
(| 9
(Total 5 marks)
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3. The rate of any chemical reaction is increased if the temperature is increased. Leave
blank
(a) Draw a diagram to represent the Maxwell-Boltzmann distribution of molecular
energies at a temperature T, and at a higher temperature 7T5.
Number
of
molecules
Energy
3
(b) Use your diagram and the idea of activation energy to explain why the ratz of a
chemical reaction increases with increasing temperature.
.................................................................................................................................... 3
A OIR
(Total 7 marks)
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The reaction between sulphur dioxide and oxygen is a dynamic equilibrium.
2SO, + 0, = 250; AH = —196 K mol™!
(a¢) Explain what is meant by dynamic equilibrium.

(b) Inth= iatle below state the effect on this reaction of increasing the temperature and
of invreasing the pressure.

Effect on the rate of the | Effect on the position of
reaction equilibrium
Increasing
ncreasing the Increases
temperature
t
Increasing the
pressure
L i i
3)

Leave
blank



(c) This reaction is one of the steps in the industrial production of sulphuric acid. The Leave
normal operating conditions are a temperature of 450°C, a pressure of | , blank
2 atmospheres and the use of a catalyst.

Justify the use of these conditions. -
(1) A temperature of 450°C:

(3)
(11) A pressure of 2 atmospheres:
(2)
(11) A catalyst:
(1)
(d) Give the name of the catalyst used.
(D
(ey Give cne large scale use of sulphunc acid i
m|_

{Total 13 marks)
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5. (a) State Hess's Law.

(¢) The equation for the combustion of ethanol in air is
C,H50H(1) + 304(g) — 2CO4(g) + 3H,0(1)

and the structural representation of this is:

R
}¥_4f_,<f~_()__g{.+ 30=0 ——> 20=C=0 + 3H—O—H

H H -

(i) Calculate the enthalpy change for this reaction using the average bond
enthalpy values given below.

Average bond Average bond
Bond enthalpy/kJ mol ™ Bond enthalpy/kJ mol ™"
C—H +412 c—C +348
C—0 +360 O—H +463
0=0 |  +9% | c=0 |  +43 |

(3)

Leave
blank



(1) Draw and label an enthalpy level diagram to represent this reaction.

enthalpy

(2)

Leave
blank

(Total 10 marks)
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6. The enthalpy change of combustion of two fuels is listed below.

—

fuel enthalpy of combustion/kJ mol ™
hydrogen, H, -280
octane, CyHg -5510

(2) Calculate the enthalpy change per unit mass for each of the fuels.

Hydrogen:

Octane:

, 3)
(b) Suggest, giving two reasons, which substance i$'the more useful as a fuel for motor
cars and give your reasoning.

Reason 1

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

(Total 6 marks)

Q6

Leave
blank

NS437 10




7. Aluminium metal is manufactured by a process in which purified bauxite, dissolved in Leave
molten cryolite, is electrolysed at 800 °C. Graphite electrodes and a current of about | , blank
120000 amperes are used.

(a) (1) Give the ionic equations for the reactions taking place at each electrode.
ATOAE e e e .
Cathode .o g
{2)
(i1) State which of these reactions is an oxidation process.
(iit) Explain why the anodes need to be replaced frequently. '
: )
() Explain why an electrolyte of pure molten bauxite is not used.
3 (2)
(b) The pro<uction of aluminium is expensive.
(1) Explain why, despite this high cost, aluminium is manufactured in large
quantities.
(2)
(i) Explain why it is worthwhile to recycle aluminium.
!
(Total 11 marks) |
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(a)

(b)

(©)

Predict the structural formula of the organic product from the reaction of
I-bromopropane, CH3;CH,CH,Br, with;

(1) aqueous potassium cyanide solution.

- (0

(1) ammonia gas.

A (1)
Give details of a chemical test you could do to distinguish between 2-chlorobutane
and butan-2-ol, including the expected observations with each compound:

(i) Draw the full structural forhula showing all the bonds for the isomer of
butan-2-ol that is a tertiary alcohol.

(1)

Leave
blank



(i1) Give details of a chemical test you could do to distinguish between butan-2-ol Leave
and its isomer drawn in (1) and the observations you would expect to make. blank

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

2| B

(Total 11 marks)

TOTAL FOR PAPER: 75 MARKS
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Period

THE PERIODIC TABLE -~

1 2 Group 3 4 5 6 7 0
1 Key 1
H Molar mass g mol* He
Hydrogen \ felium
! Symbol 2
Name
7 9 i 12 i4 lo 19 0
Li Be Alomic number B C N O [+ Ne
Lithium Berylham Botoa Caurbon Nivogen Oxyyen Fluonne Neon
)] 4 $ 6 1 1§ 9 1
2) M 7 b1 ) 32 158 40
Na | Mg Al | Si P S Cl | Ar
Sodium | Magnaium Aluminium ) Silicon | Phosphorut ] Sulphur Chionine Argon
11 11 13 14 3] 16 i7 1y
39 U 45 i 1 52 3 36 $9 59 6).8 654 0 I 78 ” 80 3]
K | Ca Sc i \Y Cr {Mn}| Fe { Co| Ni | Cu{ Zn | Ga | Ge | As | Se Br | Kr
Poustium Cikum Seandiwm | Ticiiwm § Vanadium | Cheomium | Manganese lron Cobah Nicket Copper Zinc Gallium | Germanmum|  Arsenic Selenium Hromine Krypwn
19 20 1 n 2) 24 23 26 27 28 29 16 ) 32 1} 34 1$ 16
[ §] 111 19 k7] 93 96 L] 10} 103 106 tog 14 s {9 122 23 127 ti
Rb | Sr Y 7T | Nb | Mo| Tc | Ru | Rh | Pd | Ag | Cd In Sn Sb Te I Xe
Rubidium | Suvauum Ywum | Zuc.uum | Nawbi Aolybd. Techneti Rutheni Rhodium | Palladium Silver Cadmium Indiuin Tin Antunoay | Telluriun lodine Xenon
)7 1) 19 v) 41 42 4) 44 43 46 47 4% 19 $0 St 52 53 54
13} 137 139 3 13 184 136 190 t92 198 197 204 204 207 09 210 210 N
Cs | Ba | La|1f | Ta | W /| Re| Os | Ir Pt | Au | Hg | TI | Pb | Bi | Po | At | Rn
Ciresium Harwm Lanihanum | Halowm Tanuhin Tungsien Rhenim Osmium Iridium Plavaum Gold Mercury Thallwm Lead Bistulh Pulonium Aitatine Radon
53 38 37 3 7) L) 73 18 7 n 79 80 3 ¥2 ¥) ¥4 ¥ 113
Py 128 m
Fr | Ra | Ac
Francium Radium Actinium
17 33 19
140 141 144 {147) 130 152 137 159 163 163 le? 169 (R3] 173
Ce | Pr [ Nd | Pm | Sm | Eu | Gd | Tb [ Dy | Ho | Er | Tm | Yb | Lu
Criiunt  [Pisaxdymsuny Neodymium P hi Samaium | Ewropium | Gadolinium | Terbium | Dysprosium{  Holmium Ebium Thulwm { Yierbium | Lutetium
L5 59 &0 L] - 62 6} (3] 3] 66 o7 ] 04 70 7
n (231} I m I (242) 24)) (247) (249) (2s1) (254) sy (236} (254) asn
“h | Pa U | Np|Pu!l!Am |{ Cm | Bk | Cf | Es | Fm | Md | No |- Lr
Thorum  |Prowctinium Uranium | Nepieeum] Plutonium | S~wricium [ Curtium | Reielium [ Califdenium | Einstcioum] Fermwum  Mendelevium| Nobelun |Lawrencium
X 9 92 L2 94 95 % 97 98 X9 100 161 102 tu) I



