i

| - Surname
Centre ¢

No. Paper Reference

Initial(s)

S Signature
Candidate 1 5 3 O 4 E
No. H

Paper Reference(s)

Examiner’s use only

1530/4H

Edexcel GCSE

Team Leader’s use only

Chemistry A [1530]

Paper 4H
Higher Tier
Wednesday 18 June 2003 — Afternoon

Time: 1 hour

Materials required for examination Items included with question papers
Calculator Nil

Instructions to Candidates

Question| Leave
Number | Blank

(5]

In the boxes above, write your centre number, candidate number, your surname, initials and signature.

The paper reference is shown above.

Answer ALL questions in the spaces provided in this book.

Show all stages in any calculations and state the units. Calculators may be used.
Include diagrams in your answers where these are helpful.

Information for Candidates

The marks for the various parts of questions are shown in round brackets, e.g. (2).
This paper has five questions. There are four blank pages.

Advice to Candidates

This symbol shows where the quality of your written answer will also be assessed.

pissora {HHWRIAEIN

Total

Turn over

WS8SO/RI530/57570  7/8/8/9/9/1/ Edexcel

This publication may only be reproduced in accordance with Edexcel copyright policy. Edexcel Foundation is a registered charity, ©2003 Edexcel

Success through qualifications



IRqUINU d1wory
QUEN

|[oquIAg

ssew QIwoje D.),:.m_U.N_

A3y
o8 88 LS
wniuny wnipey wnoues.|
oy | ey L
LTT 9TT
98 8 €8 8 I8 08 6L 8L LL 9L SL L LS 95
uopey wniue|og s g pea wnijfey ] Anosapy pPloD wnune|q wnipuy wniwsg) wniaiy | wasiung | o wnueyue] | wnueg
Q
Uy 0d | ad [L [ 8H | oV | | SO | =4 | M T | ed 9
[ aic 608 LOT 0T 10T Lol col ol 061 981 +81 181 8L 6l 3
13 s Cs s 0 oF 8t Lk 9t st I. £ ot | I+ of 6t 8¢
uouay upo] wnunjag [ Avownuy uly wnpuj wniwpey IERTEEN wnipi WIpOYY | wniuayny | wnnauyda ) wnuspgiopy wnigoly | wnwoanz | wnung wnnuong [ wnipigny
e
[ 2L | 4S | us U [ PO |5y | Pd | YT | 0y | oL aN | 17 A IS | 9d <
LTI 871 Tl 6l 3 Il 801 901 €01 101 66 £0 16 68 88 58
st te £€ s 0t 62 8C LT 9 sT €T ot 1T 0T 61 o~
aulwolg wniuajag RITEE IS NUTIEIETSY auiy saddopy [ERRIIN HELTVS) uoJ] ISAUESURJY wnipeues | wnwenp o | ownpuedss [ ownoe) | wnisseiog
g | °S | sV | @D UZ | D | IN | 9O | & | uQp A IL S | BD | M 13
08 oL sL L 9 s €9 o8 65 9¢ £ 4 5 8t cF OF 513
81 Ll 91 N ¥l €l cl I
uosIy auuoy) mydmg | suoydsoyg [ woaipg | wnmwngy wnisaufepy | wnipog
Vo110 S d IS v SN | BN £ W
of € e gy 1€ 8T LT rT €T
ol o 8 L 9 B ¥ £
uoaN auton|y uasixg UAROIN uoqie)) uoI0g] wnifiag winigiy
N | 0 D d " | U [4
0T Gl 9l zl 1 6 L
< : |
wnipy
Q [
m uafolpApy
+
H I
I
poLag
0o L 9 s r ¢ dnoin T 1
dT4VLOIAOAd AHL =

Pl
A




TURN OVER FOR QUESTION 1
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I. Soy sauce is made from soya beans in a fermentation process. Leave
hlank
Yeast is used in this process.

(a) Lxplain why yeast is used in this process.

(b) When sufficient fermentation has taken place, the mixture is strongly heated.

Suggest why the mixture is strongly heated.

(¢) Soy sauce also contains sodium chloride.

Colourless crystals, obtained from soy sauce, are tested to see if sodium and
chloride ions are present.

Describe the test to show the presence of
(i) sodium ions

P15301 4
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)

(d) Soy sauce contains an impurity.

The amount of this impurity is limited by the European Union.
One molecule of the impurity is shown.

H H
o 0 c
H*C]—(‘Z—(‘:—H
HOoH

(i) State the molecular formula for this impurity.

(i1) Calculate the relative formula mass of one molecule of this impurity.

(Relative atomic masses: H=1.0; C=12; O=16; Cl=35.5)

(Total 12 marks)

Leave

blank

Q1

P15301
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2. Metals are used to conduct electricity.

(a)

(b)

(c)

P15301
A

Aluminium is used to make wires that carry electricity across the country. The
aluminium wires have a steel core. They are suspended between pylons.

Suggest why a steel core is needed.

Pure metals are often converted into alloys.
Why are alloys sometimes used instead of pure metals?

Sir Harry Kroto was one of the discoverers of buckminsterfullerene. This is a form
of carbon in which the molecules contain sixty carbon atoms arranged in the shape
of a ball.

Metal atoms can be put inside the molecules of buckminsterfullerene. Under the
right conditions, the product can conduct electricity.

Scientists hope to use this property of buckminsterfullerene to make tiny electronic
components for computers. The computers could then be smaller and faster than
those used today.

(1) Suggest two ways in which Sir Harry Kroto could have informed other
scientists of his work.

(i) Suggest how other scientists could have confirmed that Sir Harry Kroto’s
ideas were correct.

Leave

hlank




(1i1) Suggest a benefit to society from this discovery.

1)
(d) When buckminsterfullerene is completely burnt in oxygen, a gas is formed.
(i) Give the name of the gas.
(1)
(1) State how this gas can be collected.
(1)

(Total 8 marks)

Leave
blank

Q2
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3. Sodium sulphate (Na,SO,) can be made by titrating sodium hydroxide solution with
dilute sulphuric acid.

(a) Write the equation for the reaction, including state symbols.

(b) 25.0 cm? of sodium hydroxide solution was used and a suitable indicator was

15301
A

‘added.

At the end point, 22.4 ¢cm? of dilute sulphuric acid had been added.

Some of the apparatus used in the titration is shown below.

(i) Give the name of the apparatus that is used to measure 25.0 cm? of sodium
hydroxide solution.

(ii) Give the name of the apparatus that is used to measure 22.4cm’ of dilute
sulphuric acid.

(iv) Give the colour of the sodium hydroxide solution and indicator mixture at the
start of the titration.

Leave

blank




(v) Give the colour of the titration mixture at the end point. - Leave

blank
(1)
(¢) Inanother titration 25.0 cm? of 0.200 mol dm™ sodium hydroxide solution, NaOH,
required 42.3 ¢m? of dilute nitric acid for neutralisation.
Calculate the concentration of the dilute nitric acid, HNO;, in mol dm™.
NaOH + HNO; —— NaNO;+ H,0
@ | ¥

(Total 12 marks)

TURN OVER FOR QUESTION 4
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4.  Wine is an alcoholic drink containing 10%—15% ethanol.

(a) Draw the structure of one molecule of ethanol, showing all the bonds.

()

(b) A wine bottle is half empty. It has been left open for a few days. It now tastes of

vinegar.

What reaction has occurred and why has it caused the taste of vinegar?

(¢) The first five members of the alcohol homologous series are shown.

The boiling points of four of them are given.

number of
carbon atoms | boiling point

alcohol in one molecule (°C)
methanol 1 65
ethanol 2 79
propanol 3 97
butanol 4

pentanol 5 138

P15301
A
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hlank




(i) Use the grid to draw a graph of boiling point against the number of carbon Leave
atoms in one molecule for the alcohols listed. blank

Boiling point
in °C

Number of carbon atoms in one molecule

(3)
(i) Use your graph to suggest the boiling point of butanol.
boiling point of butanol ...
(1
QUESTION 4 CONTINUES ON THE NEXT PAGE
P15301 I Turn over
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(ii1) What is meant by the term homologous series?

2)
(iv) Describe two chemical reactions that all alcohols undergo.
reaction 1
reaction 2
(6)

(Total 17 marks)

Leave
blank

Q4
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5. When iron(Il) chloride solution is mixed with sodium hydroxide solution, iron(II)
hydroxide is formed.

(a) Write the ionic equation for this reaction.

(c) When iron(Ill) hydroxide is heated to a high temperature, iron(IIl) oxide is
formed.

2FC(O}I)3(S) — Fe;O_;(s) + BHQO(g)

Calculate the maximum volume of gaseous water formed at this temperature from
5.35 g of iron(11I) hydroxide.

(Relative atomic masses: H=1.0; O=16; Fe =56

1 mol of a gas occupies 60.0 dm® under these conditions of temperature and
pressure)

(d) Another oxide of iron consists of 72.4% iron by mass.
Calculate the empirical formula of this oxide.

(Total 11 marks)

Leave
hlank

Q5

TOTAL FOR PAPER: 60 MARKS
END
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