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Do not open this bbok.l_ét' until you are told to ﬁo so. f
Write your sch601 number, candidate numbei;.swum-ame and initials at the tdp of this
‘Page as well as at the top of all lined paperused. = - '

Answer ALL the questions in Section A in the spaces provided on the question paper
and any TWO questions from Section B on the lined Paper provided.

Equations and diagrams should be given wherever ﬁ-Ley are helpful,

‘Essential working must be shown. :
The intende;i marks for each question or pa}t question are given in brackets [ 1

Relative atomic masses are given in the Periodic Table of elements provided.

"y

 ADDITIONAL INFORMATION .

s.tp. (t=0°C,p=760 mmHg) | I_
The volume of one mole of gas at room temperature: and pressure (r.t.p.) is

24,000 cm?,

- This question paper consists of 16 printed pages and _4_blank pages:.
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SECTION A

Answer ALL questions in this section.

1. - The table shows information about calcium and several common calcium
compounds. '
_nhame occurrence physical _ chemical use
: property property
| calcium always in silvery metal reactsslowly | making
: compound _ with water alloys
| calcium most abundant |-whitesolid - | reacts with acid building
" -| carbonate | calcium (pure) to produce a gas | material
: compound - % a ' ;
| calcium- obtained from | does notmelt; | basic ma_ldhg‘ _
oxide limestone high anhydride slaked lime,
(quick temperature ' “ bleaching
lime) produces powder
‘ limelight B v g e
calcium obtained by~ white solid, when dry, limewater in
hydroxide | adding water | slightly soluble | reacts with | medicine adds
(slaked to quicklime in water, | chlorine to calcium to the
lime) ; produce | diet” -
bleaching " * '
powder .
bleaching | chlorine gas not a pure reacts with air | source of
powder reacts with dry | compound . to produce chlorine for
slaked lime ' chlorine bleaching

Using the information supplied in the table, answer ;hé foll-owing questions.

(a)  Define the term alloy and name an example.
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(b) - State ONE chemical and ONE economic reason for recycling metals. .

chemical

[1]

economic.

[1]

" ()7 State ONE commercial use of copper and suggest-a property that

- makes it suitable for its use.

use [1]
property __ ‘ [1]
. (d) By What pr-o'c.ess is a_lurmruum obtained from its ore?
- ' ' [
Total marks [10]
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{a the scheme below letters A to D represent conversions.

B
Copper > Copper sulphate
4 e A
A ' D
C .
Copper(Il) oxide = - Copper carbonate

(@) Name

(i) the reagent needed for reaction B;

(ii)) .the procesé needed for reaction C.

2

(b)  State briefly how the reaction can be carried out and name the
reagents required for : . '

@) . reaction A

’ (i) reactionD

.. [

()" (i) . What group of metals form coloured compounds?
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The information given in the tables relates to hydrogen bromide gas and two
of its solutions.

Table 1
Gas ~ Dry Litmus Moist Litmus
HBr _ No effect - Blue turns red
Table 2
o Solution with HBr
Solvent Piroduces Conducts | = EFFECT
Heat ‘ ~ Electricity on Litmus
X - .. No . No - None
Water - Yes . : Yes Blue to red

(@)  What type of bonding is present in hyd.rdgen bromide gas? '

[1]

‘()  According to the heat change results, what kind of reac:hon occurs .
-‘when HBr dmsolves in water‘? : -

(1]

(c) © Explain why the soluhon formed with solvent X does not conduct
e]ectnaty? ' :

[1]
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(i) ~Titanium is used in the manufacturing of artificial hips;
jewellery and aircraft wings.

What properties of titanium make it suitable to be included in
the manufacture of these products?

[2].

(d)  Zinc bars are attached to the hulls of ships made of an alloy of iron.

()  Whatis an alloy?

' [1]
/() Explain the chemical reason for attaching ziric bars to the ship’s.
hull. |
o
: [1]
Total marks [10]
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(d)

(e)

®

(&)
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HBrin X

-HBr in water

What type of particlesthust be present in the aqueous solution?
(1]

Use the colours of the indicator to deduce information about the
solution of HBr in X and in water.

2]

Suggest what would be seen when a ribbon of ﬁég’nesiuﬁ-a metal was
placed in each solution? ' -

[2]

Write a balanced equation for the reaction of magnesium metal in the _

agueous solution.

21

Total marks [10]
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A source of sodium chloride is Halite, a mineral found in rocks. The sodium
chloride is extracted as brine by pumping water into the rock.

Electrolysis of a saturated brine solution is a major industrial process. Three
important substances are produced. These are chlorine gas, hydrogen gas
and sodipm hydroxide solution. ' :

The apparatus to obtain these substances is illustrated in the diagram.

{ium chloride e
soluon —> v, 5

> sodium hydroxide
5 solution

| Ll 4

titanium electrode + . porous — n.icke.l or steel electrode

membrane '
@ @) What is the anode made from? _ ‘ [1]

(i) What are the symbols of the ions present in brine (sodium
- chlorine solution)? - g -

- and @

.(iii) Write the ionic half-equations that take place at the anode and
the cathode and state whether the reaction is an oxidation or
reduction. :

Anode half-equah’oﬁ

The reaction is - ~ : _ :
, lﬁ

Cathode half-equation .

_The reaction is ' : : 8]

‘o - - 206
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(b)  Explain why the brine solution gradually becomes alkaline during the
electrolysi,?‘.

(2]
Total marks [10]

2061. ' _ ) ‘ | - [Turn-over




SECTICN B~

Artificial fertilizers were used carelessly on a farm in Andros causing
problems to a nearby lake. The fertilizer was analyzed to identify the
chemical present. ‘

aqueous sodium Gas A

hydroxide

(a) Fertilizer

iron(1D) sulphate and
concentrated sulphuric acid

(i) - Identify Gas A .
(i) Name the Chemical in the fertilizer.
(i) Write the formula of the compound. , 3]

| (b) ~The fertilizer is made by reacting an acid X, with a base. Add X ——
. with sodium carbonate as follows: =~ R

. Acid X + Na,CO, —> colourless gas C+saltD+ iiquid E

(turns lime water (turns white
milky) anhydrous copper
’ sulphate blue)

Identify:
(i) . Colourless Gas c "
G) Salt D

(i) LiquidE

(iv) Acid X [4]
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(d)

(o).

®
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(i) Calculate the perﬁentage of ni&ogen in the fertilizer you have

Plants can be grown in soil-lesg™ gardens using water solutions of
essential chemicals: Some of these contain nitrate, ammonium
phosphate, magnesium sulphate and potassium nitrate,

Write the sjrmbbls-_of the ions in the essential chemicals that would
give . ' '

(i) bnck red flame test,

ti_i) lilac ﬂaI-I.‘le test,

(iii) Wi'ﬁte precipitafe v;rith ba.num nifrate and ciilufe -rﬁtn'c ac_‘id. - [3]

The Bahamas Fertilizer Company manufactures potassiumn hydrogen
phosphate, K,HPO, which could be used as a fertilizer,

)  Calculate the percentage of potassium in potassium phosphate.

(i) Give the formula of the i)hosphate ion including the electrical

charge on it.

@) Whatisthe formula of phosphoricacid? - [4]

(i) Namea n_itrogén fertilizer that the company could manufacture _

using phosphoric acid, and state its formula.

[3]

named {n (e) (i). .

. Eutrophication is the namie given to the deterioration of water quality
by excessive plint growth and decay. The abusive use of fertilizer’ :

results in eutrophication.. . -
Name. &e'iong that cause this overgrowth and state the effect the
overgrowth has on a river. _ 3]
’ -+ Total marks [20] |
|
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0.1 g of calcium turnings was reacted with 25 cm?® (an excess) of cold water at
room temperature. The volume of hydrogen given off was measured every
30 seconds for 4 minutes. The results were:

Time/s

o 1 30160 | 90 [ 120150 | 180 | 210 | 240

Volume/cm? atr.t.p. | 0 20| 32 | 42 50| 56 | 59| 60| 60

(a)

(b)
()

@

O

Plot the results on graph paper. Label the graph A

)

(id)

(Time on x axis) (6]
What is meant by excess water? ' [1]
(i) At what time did the reaction sfop?

(i) Whydid the reactmn stop at tHat t:tme? ' | [2]
Calculate the number of moles of hydrogen, Hz, produced in
the ﬁrst 60 seconds s : . [2]

) What would be the colour of the mchcator phenolphthalem
the resulting solution? 1]
- (i) Write a bala.nced chemlcal equataon for the react;on. [2]
(iiiy From the equatlon, alculate thé VOlume of hydrogen produced
.atr.tp. fromZgofcalcmrn : ;. [2]
(i) What would happen to the rate of the reactton and the total
volume of hydrogen finally ‘produced if. 0.05 g of calcium
turnings was used with 25 cm? of warm water? [2]
On the same axes as the ongmal graph ‘A, sketch the curve you

. wotild obtain by usirig 0.05 g of calcium turnings and 25 cm? of
~ warm water. Label the curve graph B. o " [2]

| Total marks [20]
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7. The table gives the heat of combustion and the relative molecular masses of

some alkanes,
/ Alkane : | relaﬁve _ heat of combustion
' | molecular mass - AH/KJ mol-! -
L methane 16 890
| cthane | 1,560
. “4 | 200
k‘ " butane ’ : 58
L,. pentane ] 72 3,509

(@)

(1)

(1)

.Caldﬂate the relative moleculer mass of ethane

Gwe the name of the th.u-d member of the alkane
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(m) Eshmate the heat of combushon of butane. - [3]

(b) 'Ihe equat:on represents the produd:on of ethanol

o Hu o, (aq)v———aa- 2 QH OH (aq) +2C0, (g)

(i) Gwe the name of an orgamsm needed for the reaction to occur.

(i) How will you show that the gas produced in the reaction i

carbon d10x1de7

(iif) State ONE soaal Or economic effect"resulﬁng from the abuse of -
. - [1]

a]cohol

[1]

[2]

©. @ 'Detemune' the empirical formula of an Organic hydrocarbon'

compound which contains 82, 76% carbon and 17.24% of

hydroca.rbon

(i) If the molecular mass of the compound is 58, what is its

[2].

molecular formula?

(lii) Draw the structural formulae of the two isomers of this
. , (2]

compound.

(5]
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() () One mole of cooking gas (propane) is completely burned in air.

Write a balanced equation for the reaction. (2]
(i) Calculate the volume of gas produced when the products
cooled to room temperature (r.t.p.). [9]
Total marks [20]
|
End]
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