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{ii) On the diagram below, show how these intermolecular forces arise. 2  Nitrogen monoxide, NO, is a pollutant emitted from the exhausts of vehicles. It is oxidised in
mﬁﬂ_ﬂﬁ the atmosphere to form nitrogen dioxide, NO,. The overall equation for the oxidation is .
o 0] Lse shown below. mE._._.M“m%
—O0—CH;—CH,~—0—C c— 2NO(g) + O,ig — 2NOg)
(a) A chemist investigated the rate of this reaction in the laboratory by following the
O o formation of NO,,.
__ __ The results of his experiments are shown below.
—0—CH,—CH,—0—C c—
experiment initial [NO(g)] initial [O,(g)] initial rate of
[2] fmol dm™3 /mol dm~3 formation of NO,,
/moldm= s~
{c) The average molecular mass of a polymer chain of PET is 384 000. -3 3 -4
How many repeating units does a typical polymer chain of PET contain? Show your A 1.0x10 1.0x10 6.0x10
working. 3 T 3
A:C12;, 0,16, H,1.0 B 1.0x 10 2.0x10 1.2x10
c 2.0x% 1078 1.0x 1079 24x107°
D 2,0 x 1072 20x1073 48x107°
Work out the order of reaction with respect to {i) NO and {ii) Q,. Explain your reasoning.
(iy NO Lo L PSSO
number of repealing units = .. mm_ FEASOMN .ot veeeeen
Aﬂw At Uﬂ.mwm.ﬂ_ﬁ. 11% of household waste consists of U_mmzﬂ.— and the 3&.~Olﬂ\ mm QC:-UQQ in P LTI TTT T TP LT T
tandifill sites. To solve this problem, chemists have develaped methods of ra-using the
waste in order to save energy and oil. . O 4|
Suggest three such methods. ’ (i O, order ...
..... LT L FEASOM wornrnrnn s
............... ) b AL ek smraean e see st et ee b et ae e on s s nrernaannnn e e s e e 2]
e e enen et e e e e e e e SO i | (i) Use your results to wrile a rale equation for the reaction of nitrogen monoxide with
oxXygen.
[Total: 12]
rate =
{2]
(iv} What is the overalt order of this reaction?
e bikcmesrre e et e re st seaee seene b e ne e b et st nantant s e e e eanan e anentesaenees 1]
2853 Junba [Turn over r
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(c)

G)

—

(e)

*36046907"
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Other parts of the car are also prone to rusting. Give two methods that are used to
help prevent the steel parts of a car from corroding.

.............................. U PUPORRRR -]

About 200 million tonnes of steel are produced around the world each year from
recycied steel.
Give two reasons why it is beneficial to recycle steel.

12

The huils of ships are protected from corrosion by bolting blocks of another metal to them.
Use the following information to suggest a suitable metat to protect the steel.
Explain how this metal protects the steel fram corroding.

E®v
Mg?*ag) + 2&° — Mg(s) —2.37
Zn*ag) + 2e- — Zn(s) ]
Fe?*(ag) + 2¢° —3 Fe(s) ~0.44
8n’*aq) + 260 — Snis) -0.14
Cu?(aq) + 2e- — Culs) +0.34

name of metal ..

explanation ........coce.

e e e [4]

Give two uses of steel, other than ships’ hulls and car exhausts, and state a property
(different in each case) on which this use depends.

USE rrererrsrinaernnn. property 1 ...

use . property 2 ..

[4]
[Total: 221
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Cystic fibrosis is an inherited genetic condition. People who suffer from cystic fibrosis are
unable to make a protein that helps to keep the lungs and other organs clear. Without this
protein, the lungs become clogged with mucus which prevents them from working properiy.

(@)

(b)

®

Scigntists have identified the gene that codes for this protein. They found that people
with cystic fibrosis have an abnormality in the DNA forming this gene.

Describe the chemical structure of DNA.

cesrrerveear ST — 3}

People with cystic fibrosis carry a gene from which a group of three bases (a codon) is
missing.
What effect does this have on the protein produced in the cells of people with cystic
fibrosis?
b e et et et eeaes et ee e re et [1]

People with cystic fibrosis are given penicillin to help prevent bacterial infections of the
lungs.

The structure of the key portion of a penicillin molecule is shown,

bond X

2853 JunQ4
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(e} A group of students working on an environmental project investigated the presence of

*36046911°

RN

i1

Cu®*(aq) ions In a stream near a disused mine. They carried out a fitration using
edta®(aq) ions and an indicator.

[CulH,0)P* + edla® —3 [Cu(edia)P + 6H,0

A 25.0 cm® sample of stream water was titrated with 0.00500 mol dm2 edta®- solution.
12.0cm? of the edta®™ solution were required to reach the endpaint,

(i) Caleulate the amount in moles of edta®" required to react completely with the water
sample.

amount of edtat = . . mol []
(i) Caloulate the concentration of Cu® in the water sample in mg dm=.
Give your answer to an appropriate number of significant figures.
Show your working.
A,: Cu,63.5 Tmg=1x10-3g
concentration of Gu2r = ... rerereernenes Mg AmM™3 [4]

Turn over far the rest of Question 5.
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(d)

(e)

In this question, one mark is available for the quality of spelling, punctuation and
grammar.

Colorimetry is an alternative method of analysing the copper content of the stream
water.

Describe how the students could use colorimetry to determine the concentration of
Cu2*(ag) ions in a sample of the stream water.

et seeeeeeeeeeeeee e st ssssssssensssssan 5]

Quality of Written Communication [1]

Give two properties, other than colour and ability to form complexes, that are
characteristic of transition metals.

et ereeRL AR AL LSRRt bbb st e st e et eenee e 21

[Total: 18]
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The amino acids, alanine, lysine and glutamic acid are each dissolved in water and
the pH of each solution measured. The three solutions have the same molar For

coneentration. One solution is alkaline, one is neutral and the other is acidic. mxm_ﬁ“m_ s

f

.

Place the amino acids in order of decreasing pH of their aqueous solution. Explain
why you have chosen this order.

,

%

(i) Complete the following equations to show the reactions of alanine with hydrochloric
acid and with sodium hydroxide.

e i

= : :
e : SR
OIu 3 Mw,mwvmmmmmmmwx B o

o S S
_ | : &»Mwwwm,m%n i

HN-—C—COOH + HCI —2 i .- : e

H

CH,

HN—C—COOH + NaOH—

_ - £

H M%N pre s
p -

3 .

[Total: 17]

: e T
END OF QUESTION PAPER et wwiwmmwm%%%mw = s
e it : %m%wﬁ%%&%ﬁi

S

.
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