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Section A

This section consists of 4 questions containing several parts. Candidates are to answer all the
parts of each of the 4 questions.

; (a) Study the schematic and use it to answer the following questions.
long-chain
saturated B short-chain
crude oil process A, hydrocarbons of process . unsaturated
varying boiling hydrocarbons
points
(1) Name the homologous series to which long-chain saturated

hydrocarbons belong.

(1]

(i1) State the names of the processes A and B.

A

B (2]
(i11) Process B requires the use of a catalyst.

Explain what effect a catalyst has on the rate of a chemical reaction.

[1]

(iv) During process B, long-chain saturated hydrocarbon molecules such
as C, H,, are split up to give short-chain unsaturated molecules such
as C,H,. Suggest a chemical equation for this reaction that produces

only ONE of these unsaturated molecules.

[1]



(b)

) Explain why the product C,H, is an important material for the
production of plastics.

(2]
The unsaturated C,H, may be used in the following reaction.
reaction C reaction D
C,H, , C,H,OH »| CH,CO,H
What type of reaction is
(1) reaction C?
(i1) reaction D? [2]
(1ii) Suggest the name of a reagent that can be used in the laboratory for

reaction D, changing C,H,OH to CH,CO,H.

[1]

TOTAL MARKS [10]
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This question is about the generation of electricity. Electricity is produced in many
countries using coal-fired power stations or nuclear reactors. The heat from these
reactions is used to run steam-powered generators.

() ()

(i)

(iii)

(iv)

v)

(vi)

Here is a word equation for the burning of coal.

Complete the equation by using symbols that show that heat is being
given out during the reaction.

(1]

coal + air —» ash + product X (g) + product Y (1) +

Write one word to describe a reaction which gives out heat.

[1]

One of the products of the reaction in (a)(i) increases global warming.
State whether X or Y causes global warming and name the product
you have chosen.

(1]

Coal also contains sulfur. Name a pollutant that is produced from
sulfur during the burning of coal.

(1]

Write an cquation to show the chemical change that occurs when the
substance you have named in (iv) is released into the atmosphere.

[2]

State an effect the product of this reaction will have on Bahamian
rock.

(1]




(b)

©

Nuclear power is produced using radioactive isotopes. The element uranium
exists as the isotope U** and U*®. One of these isotopes is very radioactive.

(i) Explain what is meant by the term radioactive.
[1]
(ii) Name a metal that can be used in the construction of the power plant
to prevent radiation from leaking into the air.
(1]

State how electricity can be produced in The Bahamas using a renewable
energy source.

(1]

TOTAL MARKS [10]



Nitrogen is an important element needed by organisms for the growth and repair of
tissue. The nitrogen cycle explains how nitrogen is recycled in the air and soil.

/ nitrogen in air

The diagram represents the Nitrogen Cycle

% enitrification
lightning Z
nitrite
nitrates
X
ammonia/ammonium Y |
compounds ADEOLOR ough roots

()

(b)

death an‘:im : ) caten by ;
animal tissue |+« plant tissue

animals

Name the processes that are occurring at X, Y and Z.

(1)
(it)
(iii)
(1)

(ii)

I 3 P

X

Y

Z (3]

Balance the equation to show the reaction that occurs in process X.

NH,+__0,—»__ NO,/+__H*+__HO [3]

Calculate the volume of oxygen needed to react with 240 dm® of
ammonia at s.t.p.

(2]



(c) Nitrogen gas is used to make ammonia and nitric acid on an industrial scale
for the manufacture of fertilisers.

Explain how pure nitrogen gas is prepared industrially from air.

(2]

TOTAL MARKS [10]
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The preparation of copper metal involves roasting of the ore Cu,S (Chalcocite) with
oxygen to convert the metal sulfides to metallic oxides. The equation for the reaction

18
Cu,S (s) + 30, (g) — 2Cu,0 (s) + SO, (g)

(a) (i) Calculate the mass of copper that could theoretically be obtained
from 8 kg ot Copper sulfide.

(2]
(ii) Calculate the volume of oxygen needed to convert 8kg of Cu,S at
r.t.p.
[3]
(b) The copper(I) oxide is then smelted by mixing and heating with SiO,, CaCO,

and air to produce blister copper (impure copper). The impure copper can be
purified by electrolysis to 99.95% purity. The diagram represents electrolysis
showing the parts of the electrolytic cell.

purified copper




(i)

(iii)

(iv)

s

State which electrode, A or B, is connected to the positive terminal
of the direct current.

[1]

Suggest what substance C is most likely to be.

(1]

Write the symbol equations for the anode and cathode half-reactions.

Anode reaction
Cathode reaction [2]

Name a suitable electrolyte that could be used in the purification of
impure copper.

(1]

TOTAL MARKS [10]
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Section B

This section consists of 3 questions. Candidates are to select any two of the questions numbered
5,6 and 7.

8 A student carried out two experiments A and B to investigate rates of reaction using
equal masses of zinc and equal excess dilute hydrochloric acid. The total volume of

hydrogen given off was measured at r.t.p., every 30 seconds.

The results for the two experiments were recorded in a table.

time/s 0 30| 60| 90| 120 | 150 | 180 | 210
I T— Expt.A | 0 | 200 | 320 | 420 | 500 | 560 | 590 | 600
hydrogen/cm® | Expt.B | 0 | 265 | 400 | 490 | 560 | 600 | 600 | 600

(a) (1) Draw graphs of the volume of hydrogen against time. Use the same
axes for both experiment A and experiment B. [7]
(i1) Draw a diagram to show the apparatus used to produce and collect
the gas. (2]
(b)) - (1) Use your graph to find the volumes of gas produced in 100s in both
experiments.
(i) Suggest a reason why one reaction is able to proceed faster.
(iii) Explain why the slopes of the graphs become less steep as the
reactions proceed. [4]
(©) (1) Write a chemically balanced equation for the reaction between zinc

and hydrochloric acid.

(i1) Calculate the total number of moles of hydrogen produced by the
two experiments.

(iii) Using the equation calculate the mass of zinc reacted in each
experiment. ‘ [6]

(d) In past years, hydrogen was used in passenger-carrying airships. State why it
is no longer used in this way. [1]

TOTAL MARKS [20]
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Fermentation of sucrose is a process used in industry to make a useful chemical.

()

(b)

(c)

(d)

(1) Name a useful product of fermentation. [1]
(ii) Write a balanced symbol equation for the fermentation of sucrose
CI2H22OII' [2]
(1ii) Other than as a drink, suggest a use for the product you have named
in (a)(i). [1]

Sucrose, C ,H,,0, is a disaccharide that can be split into two monosaccharide
sugars. One of these 6-carbon sugars is used by the human body as a fuel to
produce quick energy.

(1) Sucrose is often purchased in grocery stores in 5 1b bags. If one pound
is equal to 454 grams, calculate the number of moles of sucrose
(to two decimal places) contained in one 5 1b bag of pure sucrose.

[Show all working] [2]
(ii) Determine the percentage composition, by mass, of sucrose. [1]
(111) Write the name and chemical formula of the 6-carbon sugar used by
the body to produce quick energy. [1]
(iv) Write the empirical formulae of the 6-carbon sugar named in
part (ii). [1]

Human respiration produces the energy needed to power our biological
processes.

(1) Write the formula for oxidation of glucose during respiration.  [2]
(ii) Explain a chemical test to positively identify ONE of the products of
this reaction. [2]

Sulfuric acid is one of the most important industrially produced chemicals.

(1) Sulfur dioxide reacts with oxygen in the presence of a catalyst. Name

this reaction. [1]
(i) Write the equation for this reaction. 2]
(1i1) Name a catalyst that is used for this real.ction. [1]
@iv) State ONE industrial use for sulfuric acid. [1]

TOTAL MARKS [20]
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An unlabelled bottle containing a dull-green powder A was found in a lab. The dull-
green powder is analysed and the scheme of the process and results are recorded in the
chart.

Reaction Scheme 1

gas C
green powder A »!| black solid B + turns lime-water
milky

add acid D

v

green solution E

electrolysis

green gas G
turns litmus white

red-brown metal F +

Use the information given in the schematic to answer the questions.

(a) (i) Identify the substances lettered from A to G in the reaction scheme.
(ii) Write a symbol equation for the reaction that occurs when the green
powder is heated. [10]

Reaction Scheme 2

white ppt K in dilute white ppt L
HCl(ag) + BaCl (ag) in lime-water
I substance J T
een powder A|+ | acid H |— | blue solution I |+ BBl oS +|gas C
Eresnp copper(II) sulfate g

I blue

Blue ppt with NH,OH |
M

(ii1) Identify the substances lettered H to M in the reaction scheme. [5]
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(b)

—15—

Magnesium metal occurs as a mixture of three isotopes.

)
(i1)

(iii)

Define the term isotopes. [1]

Use the Periodic Table to answer the question. State how many
neutrons are present in one atom of each of the isotopes Mg-25 and

Mg-26. [1]

11%

10%

The percentages of the three isotopes are

79% of Mg-24
10% of Mg-25
11% of Mg-26

Taking into account the different percentages of the three isotopes,
Calculate the relative atomic mass of magnesium. [3]

TOTAL MARKS [20]
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QUBSHON -« vuwvivnwimisummiensis
Write on both sides of the paper
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QUESHION sivvvvviisiviviisnusvss
Write on both sides of the paper
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Question ......ovvvuvviiieiinnnnn.
Write on both sides of the paper
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OBEHON wonwnmmsasmonmn s s
Write on both sides of the paper
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