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The diagrams represent the structures of two allotropes of carbon, X and Y.

(a) (i) Identify each allotrope.

Y e 2]

(i) Give one use of any of the allotropes and state the physical property upon which
this use depends.

allotrope ... aere is used for

physical property

(b} Silicon and carbon are both in Group IV of the Periodic Table.

(i) Refer to the atomic structures of silicon and carbon to explain why they are both
placed in Group IV.

(ii) Draw the atomic structure of silicon showing the number of protons and neutrons
in the nucleus.
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{c) The structures of silicon(1V) oxide and carbon dioxide are shown below.

O===0C== (i

Silicon(1V) oxide has a high melting point whereas carbon dioxide has a very low
melting point.

(I) Explain this difference in melting points. Refer to the structures of the substances
and the bonding between their particles.

(i) Draw a dot and cross diagram of one silicon atom in the diagram above, showing
how it is bonded to four oxygen atoms. You need not show the inner shells of
electrons.

[2]
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{c} The structures of silicon(1V) oxide and carbon dioxide are shown below.

l
E | G===0e=20
Si

7N

/ N

Sificon(1V) oxide has a high melting point whereas carbon dioxide has a very low
melting point.

(i) Explain this diﬁerence in melting points. Refer to the structures of the substances
and the bonding between their particles.

(if) Draw a dot and cross diagram of one silicon atom in the diagram above, showing
how it is bonded to four oxygen atoms. You need not show the inner shells of
electrons.
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The increasing number of vehicles in cities like Gaborone add several pollutants to clean
air from their exhausts.

exhaust
fumes -

\
1
(a) (i) Name two poliutants in the exhausts gases of cars. \‘
........................................................ AN oo (2]
(i) State one adverse effect of one of the poliutants named in (a).
o0] | (116211 | QRS e R D R D U
PN 3 713 AUTUTUUTU T U U U OO ITPUIUUPT P OPYPPIOURPPPR TS S PP ISP (1
(iif) How can the amount of pollutants in the exhaust gases of a car engine be
reduced? ‘;
|
............................................................................................................................ (1]
(b) The flow chart shows a method of liquetying air.
l air 1 l
A ] !
|
Y |

\ fine filtering '
L
Fvass through potassium hydroxide |

l e ‘L* -

; pass through anhydrous calcium chloride \

\ compression and cooling i

\ liquid air ‘

Name the substance that is removed when air passes through

(i) potassium hydroxide

(i) anhydrous calcium chloride




(c} Explain by reference to the behaviour of molecules, why compression and cooling help

to liquefy air.

(d) The table shows the boiling points of some of the gases in air.

5

gas bailing point/°C
argon ~186 )
helium -269
krypton ~153
.f*
} neon -246 B |
[’ nitrogen -196 JI
 oqygen 183 |
‘L xenon -108 B i‘

(i) Name two substances that will remain as gases when air is cooled to —200 °C.

(i) Name the method by which the rest of the components of liquid air will be

separated.
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The simplified diagram shows the structure of the terylene.

O

—-{::}—~O——‘é

(a) (i) Name the type of linkage in terylene.

............................................................................................................................ (1
(iiy Name a natural polymer with the same linkage as terylene.
............................................................................................................................ (1
(iii) Deduce the structures of the monomers of terylene and complete the diagrams
below.
—
€]
(b) Proteins are also polymers.
(i) What are the products of the acid hydrolysis of proteins?
" 41
............................................................................................................................ ] !}
(ii) State how the products of the acid hydrolysis of proteins are separated and
identified.
SEPATAIEA ..o [1]
identified

Examine

{I=e
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Hazel reacted 25.0cm? of a 2.0 mol/dm?® hydrochloric acid solution with 2.0g of an
unknown carbonate of formula XCO,. She titrated the resulting mixture with aqueous
sodium hydroxide. The un-reacted hydrochloric acid needed 10 cm? of 1.0 mol/dm? sodium
hydroxide to neutralise it.

(@ @

(i)

(ili)

(iv)

Write the equation for the reaction between hydrochloric acid and sodium
hydroxide.

Calculate the number of moles in 10 cm® of 1.0 mol/dm? sodium hydroxido.

(1]

State the number ot moles of hydrochloric acid that reacted with the sodium
hydroxide.

Calculate the number of moles in 25cm?® of 2.0 mol/ dm?3 hydrochloric acid.

2]

Use your answer to (iii) and (iv) to calculate the number of moies of hydrochioric
acid that reacted with 2.0 g of AL,

(b) The equation shows how XCO, reacted with dilute hydrochloric acid.

XCO, + 2HCl — XCl, + CO, + H,0

(i)

(i)

(iii)

(iv)

Use information in the equation and your answer to (a)(v) to calculate the number
of moles of XCO, in 2.0g.

(1]
Calculate the mass of 1 mole of XCOB.

(1]
Calculatethe-t8Tativé atomic mass of element X.

(2]

Identify element X from the Periodic Table.

[
~
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The diagram shows the laboratory preparation of chlorine from manganese dioxide and
concentrated hydrochloric acid.

(a)

(b)

(c)

concentrated

hydrochioric
acid

manganese - .- chlorine

dioxide |

$ concentrated
sulphuric
acid

Name the liquid Y and state its function.
PURINYE im0 55 5055 5 S S4B w5 o S B e o e e S5 B 505 5 S S 8
FUNCHON Lo SRR [2]

State the property of chlorine that makes it possible for it to be collected by the method
shown.

.................................................................................................................................... [1]
The equation for the reaction is shown below.

Ui o I HCl — MnCL, + ... Bl # .i...: H,0

(i) Balance the equation. IR)

(ify Show how the oxidation number of manganese has changed during this reaction.

Chiorine dissolves in water. Some of the chlorine reacts forming chloric(l) acid, HCIO,
as one of the products.

£

(i) Construct the equation for the reaction of chiorine, Clz, with water.

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

m



(c)

11
The equation for the reaction between hydrogen and iodine at 450 °C is shown.

Ho () + T (g) = 2HI(g)

(i) Re-write the equation showing all the covalent bonds.

2]
(i) Explain why the reaction will begin only when the activation energy is supplied.
........................................................................................................................... (1]
(iif) Explain, in terms of bonds broken and formed, why the forward reaction is slightly
endothermic.
............................................................................................................................ [1]
(iv) The reaction reaches a dynamic equilibrium after a while.
Explain what is meant by dynamic equilibrium.
............................................................................................................................ [1]
(v) State the effect of increasing pressure on the position of the equilibrium.
............................................................................................................................ (1]
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