*0¢891L¢2062x

Second Variant Question Paper

PMT

UNIVERSITY OF CAMBRIDGE INTERNATIONAL EXAMINATIONS

International General Certificate of Secondary Education

CANDIDATE
NAME

CENTRE CANDIDATE
NUMBER NUMBER

CHEMISTRY

0620/32

Paper 3 (Extended) October/November 2008

Candidates answer on the Question Paper.

No Additional Materials are required.

1 hour 15 minutes

READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name on all the work you hand in.
Write in dark blue or black pen.

You may use a pencil for any diagrams, graphs or rough working.

Do not use staples, paper clips, highlighters, glue or correction fluid.

DO NOT WRITE IN ANY BARCODES

Answer all questions.
A copy of the Periodic Table is printed on page 12.

At the end of the examination, fasten all your work securely together.

For Examiner's Use

The number of marks is given in brackets [ ] at the end of each question or part
questions.

1

Total

This document consists of 12 printed pages.

| UNIVERSITY of CAMBRIDGE

1BO8 11_0620_03_TZ/4RP 2 : . 5
“B) International Examinations

© UCLES 2008

[Turn over



1 Complete the following table.

© UCLES 2008

gas test for gas
turns damp red litmus paper blue
bleaches damp litmus paper
hydrogen
oxygen

carbon dioxide

0620/32/0/N/08
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3
2 There are three types of giant structure — ionic, metallic and macromolecular.
(@) Sodium sulphide is an ionic compound. Draw a diagram that shows the formula of the
compound, the charges on the ions and the arrangement of the valency electrons

around the negative ion.

Use x to represent an electron from a sodium atom.
Use o to represent an electron from a sulphur atom.

[3]
(b) (i) Describe metallic bonding.
.................................................................................................................................. 31
(ii) Use the above ideas to explain why
metals are good conductors of electricity,
.................................................................................................................................. [1]
metals are malleable.
.................................................................................................................................. [2]
(c) Silicon(IV) oxide has a macromolecular structure.
(i) Describe the structure of silicon(IV) oxide (a diagram is not acceptable).
.................................................................................................................................. [31]
(ii) Diamond has a similar structure and consequently similar properties.
Give two physical properties common to both diamond and silicon(IV) oxide.
.................................................................................................................................. [2]
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3 Steelis an alloy made from impure iron.

(a) Both iron and steel rust. The formula for rust is Fe,03.2H,0.
It is hydrated iron(III) oxide.

(i) Name the two substances that must be present for rusting to occur.

(ii) Painting and coating with grease are two methods of preventing iron or steel from
rusting. Give two other methods.

................................................................................................................................ (2]
(b) (i) Name a reagent that can reduce iron(III) oxide to iron.
................................................................................................................................ [1]
(ii) Write a symbol equation for the reduction of iron(III) oxide, Fe,O3, to iron.
................................................................................................................................ [2]
(c) (i) Calculate the mass of one mole of Fe,03.2H,0.
................................................................................................................................ [1]
(ii) Use your answer to (i) to calculate the percentage of water in rust.
(2]

(d) Iron from the blast furnace is impure. Two of the impurities are carbon and silicon.
These are removed by blowing oxygen through the molten iron and adding calcium
oxide.

(i) Explain how the addition of oxygen removes carbon.

[Total: 13]
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4 Across the world, food safety agencies are investigating the presence of minute traces of For
the toxic hydrocarbon, benzene, in soft drinks. It is formed by the reduction of sodium | Examiner's
benzoate by vitamin C. Use

INGREDIENTS
Orange juice,
sodium benzoate,
vitamin C

(@) Sodium benzoate is a salt, it has the formula C¢HsCOONa. It can be made by the
neutralisation of benzoic acid by sodium hydroxide.

(i) Deduce the formula of benzoic acid.

(iii) Name two other compounds that would react with benzoic acid to form
sodium benzoate.

© UCLES 2008 0620/32/0/N/08 [TU rn over
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(b) Benzene contains 92.3% of carbon and its relative molecular mass is 78.

(i) What is the percentage of hydrogen in benzene?

(iii) Calculate its empirical formula and then its molecular formula.

The empirical formula of benzene is | ...,

The mOIeCUIar formUIa Of benzene iS ---------------------------------------------

(c) The structural formula of Vitamin C is drawn below.

H H H
Ol
0=¢”  T—¢—C—aH)
HO OH

(i) What is its molecular formula?

0620/32/0/N/08
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5 The electrolysis of concentrated aqueous sodium chloride produces three commercially
important chemicals; hydrogen, chlorine and sodium hydroxide.

(a) The ions present are Na*(aq), H'(aq) ,Cl (aq) and OH™(aq).

(i)

(iif)

(b) (i)

© UCLES 2008

Complete the ionic equation for the reaction at the negative electrode (cathode).

+ — H (1]

Complete the ionic equation for the reaction at the positive electrode (anode).

2Cl- - — (1]

................................................................................................................................ [1]
Why does the water supply industry use chlorine?
................................................................................................................................ [1]
Name an important chemical that is made from hydrogen.
................................................................................................................................ [1]
Sodium hydroxide reacts with fats to make soap and glycerine
What type of compound are fats?
................................................................................................................................ [1]
What type of the reaction is this?

(1]
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6 The reactivity series lists metals in order of reactivity.

(@) To find out which is the more reactive metal, zinc or tin, the following experiment could
be carried out.

piece of zinc

Kshiny surface

5 4

tin(IT) nitrate(a piece of zinc,
— ,// (i ( q)\c — surface still shiny
] ] NO REACTION (NR)
/ Q surface of zinc covered

with a grey deposit
REACTION (R)

This experiment could be carried out with other metals and the results recorded in a
table. Then the order of reactivity can be deduced.

(i) The order was found to be:

manganese most reactive
zinc

tin

silver least reactive

Complete the table of results from which this order was determined.

aqueous tin manganese | silver zinc
solution Sn Mn Ag Zn
tin(II) nitrate R NR R

manganese(Il) nitrate

silver(I) nitrate

zinc nitrate

[3]
(ii) Write the equation for the reaction between zinc and silver(I) nitrate.

© UCLES 2008 0620/32/0/N/08

PMT

For
Examiner's
Use




(iii) The following is a redox reaction.
Mn + Sn* —= Mn?" + Sn

Indicate on the equation which reagent is the oxidant or oxidizing agent.
Give a reason for your choice.

(iv) Explain why experiments of this type cannot be used to find the position of
aluminium in the reactivity series.

(b) Potassium and calcium are very reactive metals at the top of the series. Because their

ions have different charges, K* and Ca?*, their compounds behave differently when
heated.

(i) Explain why the ions have different charges.

................................................................................................................................ [2]
(ii) Their hydroxides are heated.

If the compound decomposes, complete the word equation.

If it does not decompose, write “no reaction”.

Potassium hydroxide == e b s s taas

Calcium hydroXide === e ssss s [2]
(iii) Complete the equations for the decomposition of their nitrates.

2KNOs = eeeeeessssssssesemen  —————————

2Ca(NOsfe =™ e F e F reres——— [4]

[Total: 17]
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7 The alkanes are generally unreactive. Their reactions include combustion, substitution and
cracking.

(@) The complete combustion of an alkane gives carbon dioxide and water.

(i) 20cm? of butane is mixed with 150 cm?® of oxygen, which is an excess. The mixture
is ignited. What is the volume of unreacted oxygen left and what is the volume of
carbon dioxide formed?

CsHio(g) + 620 (g) — 4COx(g) + 5H:0 ()

Volume of oxygen left = cm

Volume of carbon dioxide formed = cm [2]

(ii) Why is the incomplete combustion of any alkane dangerous, particularly in an
enclosed space?

................................................................................................................................ [2]
(b) The equation for a substitution reaction of butane is given below.
CH3-CH,~CH,-CH3; + CL — CH;-CH,-CH,-CH, -Cl + HCI

(i) Name the organic product.

................................................................................................................................ [1]
(i) This reaction does not need increased temperature or pressure.

What is the essential reaction condition?

(1]

© UCLES 2008 0620/32/0/N/08
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(c) Alkenes are more reactive and industrially more useful than alkanes. For
They are made by cracking alkanes. Examiner's
Use

C;H4 — CH3;-CH=CH, + CH3;-CH,-CH=CH, + H,
heptane propene but-1-ene

(i) Draw the structural formula of the polymer poly(propene).

[2]

(ii) Give the structural formula and name of the alcohol formed when propene reacts
with steam.

structural formula

[1]

(iii) Deduce the structural formula of the product formed when but—-1-ene reacts with
hydrogen chloride.

(1]
[Total: 12]
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