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Section A
Answer all the questions in this section in the spaces provided.

The total mark for this section is 45.

A1l The structural formulae of some compounds containing the element carbon are shown.

LT 1]
c=o0 H—(|:—(|:—C|:—H H—C|:—C|:—C|:—H
H OH H H H—C|)—H H
H
A B C
Cl CI H H H H
| | |/
Cl—C—C—F H—C—C—C=C 0=C=0
| \
F F H H H
D E F

(@) Choose from the compounds A, B, C, D, E and F to answer the questions below. Each
compound can be used once, more than once or not at all.

Which one of these compounds is

(i) responsible for the depletion of ozone in the upper atmosphere,

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

(i) a poisonous gas produced by the incomplete combustion of hydrocarbons,
.............................................................................................................................. [1]
(iii) an unsaturated hydroCarbON, .............cccciiiiiiiiiiiii e [1]
(iv) formed when propene reacts with steam, .........ccooooiiiiiiiiiiiiiciec s [1]
(V) @ product Of reSPIratioN, .......ccoiouiriiiiiiee e e e e e [1]
(Vi) anisomer of DULANE? .....ooiiiiiiiiii e [1]

(b) Name compound B.

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

[Total: 7]
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A2 The symbols of some atoms and ions including their nucleon number and proton number are For
shown below. Examiner's
Use
40 58 70 55 58
CaZ* Fe3* Ga MnZ* Ni
20 26 31 25 28

(&) Which one of these atoms or ions has the greatest number of protons?

...................................................................................................................................... [1]
(b) Which two of these atoms or ions have the same number of neutrons?
...................................................................................................................................... [1]
(c) State the number of electrons in the ion ° Mn2*
...................................................................................................................................... [1]
(d) Write the full electronic configuration of the ion z?)Caz”.
...................................................................................................................................... [1]

(e) (i) Nickel, Ni, can be alloyed with other metals. Draw a diagram to show the structure
of an alloy.

[2]
(i) State one specific use of nickel other than its use in alloys.
.............................................................................................................................. [1]
(iii) Explain why alloys of nickel and iron are stronger than pure iron.
.............................................................................................................................. [2]
[Total:9]
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A3 Carbonyl chloride, COCL,, is a colourless, poisonous gas formed when carbon monoxide
and chlorine combine in the presence of sunlight. The forward reaction is exothermic.

CO(g) + CL(g) = COCL(9)

(a) Predict and explain how each of the following affects the position of equilibrium in this
reaction:

(i) increasing the concentration of chlorine;

.............................................................................................................................. [2]
(ii) increasing the pressure;

.............................................................................................................................. [2]
(iii) increasing the temperature.

.............................................................................................................................. [2]

(b) Carbonyl chloride reacts with ammonia to form urea, (NH,),CO, and ammonium
chloride.

Write an equation for this reaction.

© UCLES 2010 5070/21/0/N/10
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(c) Urea can be used as a fertiliser. For
Examiner's
(i) How do fertilisers increase crop yields? Use

(i) Ureais produced industrially by the reaction of ammonia with carbon dioxide.

© UCLES 2010

The ammonia is manufactured using the Haber process by combining the elements
nitrogen and hydrogen.

State the essential conditions in the Haber process which are necessary in order to
produce a high yield of ammonia.

[Total: 12]
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A4 Many inks contain salts of the metals potassium, iron, cobalt and nickel in addition to ethanoic
acid and gallic acid.

(@) (i) State two differences in the physical properties of the metals potassium and iron.

(b) Analysis of 21.25¢g of gallic acid showed that it contained 10.50¢g of carbon, 0.75¢g of
hydrogen and 10.00g of oxygen.

Show that the empirical formula of gallic acid is C,H;Oc.

[3]
(c) Gallic acid can be used as a photographic developer. It reduces silver ions to silver.
(i) Write an equation for the reduction of silver ions to silver.
[1]
(i) Explain why this is a reduction reaction.
.............................................................................................................................. [1]
(d) The blue colour of ink is due to the reaction between gallic acid and iron(ll1) ions.
Describe a standard test for iron(I11) ions.
LSS ST
=210 ]| PSP PP PP PP PPPPPPI [2]

[Total: 10]
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. . . . For
A5 A student electrolysed an aqueous solution of potassium bromide using carbon electrodes.  |Examiners
Use

(a) Draw a labelled diagram of a suitable apparatus that can be used for this electrolysis.

2]

(b) The ions present in an aqueous solution of potassium bromide are H*, OH", K* and Br".

(i) Describe what you would observe in the region of the anode during the

electrolysis.

.............................................................................................................................. [1]
(ii) At the cathode, hydrogen gas is given off.

Describe a test for hydrogen.

LSS S PP PPSPRPS

FESUIL [2]
(iii) Write an equation for the reaction at the cathode.

.............................................................................................................................. [1]
(iv) Explain why potassium is not discharged at the cathode.

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

[Total: 7]
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Section B
Answer three questions from this section in the spaces provided.

The total mark for this section is 30.

B6 Part of Mendeleev’s original Periodic Table showing an arrangement of elements according to
their similar properties is shown below. The nhumbers are the atomic masses of the elements.

Fe =56
Ni/ Co =59

H=1 Cu=634
Be=94  Mg=24 Zn =65.2
B =11 Al =27.4 element X
C =12 Si =28 elementY
N =14 P =31 As =75
O =16 S =32 Se=74.9
F =19 ClL =355 Br =80
Li=7 Na =23 K =39 Rb =85.4
Ca =40 Sr =87.6

(&) Mendeleev listed the elements in order of their atomic masses.

What determines the order of the elements in the modern Periodic Table?

(b) Mendeleev predicted the properties of the undiscovered element X. You will find element
Xin the table above.

Study the pattern in which the elements are arranged in the table above. Deduce to
which Group in the modern Periodic Table element X belongs.

(c) Describe two other differences between Mendeleev's original Periodic Table and the
modern Periodic Table.

© UCLES 2010 5070/21/0/N/10
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(d) Iron, cobalt and nickel have similar properties.

(i) State the name of the block of elements in the modern Periodic Table which includes
iron, cobalt and nickel.

(if) Iron reacts with dilute hydrochloric acid.

Fe(s) + 2HCl(aq) — FeCl,(aq) + H,(9)

Use ideas about particles to describe and explain the effect of temperature on the
speed of this reaction.

(e) Lithium, sodium and potassium are elements which show a trend in melting points and
reaction with water.

(i) Describe the trend in the reaction of these elements with water.

.............................................................................................................................. [1]
(i) Write an equation for the reaction of sodium with water.
[1]
(iii) The melting points of lithium, sodium and potassium are:
lithium 181°C
sodium 98°C
potassium 63°C
Predict the melting point of rubidium.
.............................................................................................................................. [1]

[Total: 10]
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B7 The table shows the boiling points of the first four members of the alkane homologous series.

10

It also shows the enthalpy changes when these alkanes undergo complete combustion.

enthalpy change of

alkane boiling point /°C combustion/kJ per mole
methane ~-161 — 890
ethane - 88 —1560
propane - 42 —2219
butane 0 —2877

(a) State two characteristics of a homologous series.

(b) Pentane is the next member of the alkane homologous series.

(i) Give the molecular formula of pentane.

(i)

(c) ()

(i)

© UCLES 2010

What information in the table tells you that the combustion of alkanes is

exothermic?

In terms of bond making and bond breaking, explain why the combustion of alkanes

is exothermic.
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(iii) The difference in the enthalpy change of combustion from one alkane to the next is For
approximately the same. Suggest why. Examiner’s
Use

[Total: 10]
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B8 Proteins are naturally occurring macromolecules.

(@ (i) What do you understand by the term macromolecule?

.............................................................................................................................. [1]
(i) Name another naturally occurring macromolecule.
.............................................................................................................................. [1]
(b) Proteins can be hydrolysed to amino acids.
State a suitable reagent and condition for this hydrolysis.
=Tz To =T o | SRRSO
(o0 o 1o 1S [2]

(c) The amino acids can be identified by paper chromatography.

Describe, with the aid of a labelled diagram, how paper chromatography can be used to
identify particular amino acids.

© UCLES 2010 5070/21/0/N/10
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(d) The structure of a section of a protein can be represented as: For
Examiner's
H H H Use

| | |
—N—:|CN|CN:|—|C_

@) o @)

(i) Describe one similarity in the structure of a protein and the structure of nylon.

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

(i) Describe one way in which the structure of a protein differs from the structure of
nylon.
.............................................................................................................................. [1]

[Total: 10]
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B9 Phosphine, PH,, is a gas which has a smell of garlic. It is formed when white phosphorus is
warmed with aqueous sodium hydroxide.

4P + 3NaOH + 3H,0 — PH; + 3NaH,PO,
(a) Draw a ‘dot-and-cross’ diagram for phosphine.

Show only the outer electrons.

[1]

(b) (i) Calculate the maximum mass of phosphine formed when 1.86g of phosphorus
reacts with excess aqueous sodium hydroxide.

2]

(i) Calculate the volume of phosphine formed from 1.86 g of phosphorus at r.t.p.

[1]

(c) Phosphine decomposes into its elements on warming. Write an equation for this
reaction.

© UCLES 2010 5070/21/0/N/10
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(d) Phosphine reacts with hydrogen iodide to form the salt phosphonium iodide, PH .

For
Examiner's

Phosphonium salts react in a similar way to ammonium salts when warmed with aqueous | Use
sodium hydroxide.

(i) Write an equation for the reaction of phosphonium iodide with aqueous sodium

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

(i) What should you notice when sodium hydroxide is warmed with phosphonium
iodide?
.............................................................................................................................. [1]

(e) Phosphine is formed when water reacts with calcium phosphide, Ca;P,,.

Calcium phosphide is an ionic compound.

(i) Write the formula for the phosphide ion.
.............................................................................................................................. [1]

(i) Predict one physical property of calcium phosphide.
.............................................................................................................................. [1]

[Total: 10]
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